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THE ENGINES OF THE ST. LOUIS AND ST. PAUL. 

When it was first announced that an American ship- 
building firm had undertaken to construct a pair of 
11,000 ton ocean mail steamers, and equip them with 
engines of 20,000 horse power, a doubt was freely ex- 
pressed among the foreign shipbuilders as to whether 
so large an ‘undertaking could be successfully carried 
through. The magnitude and novelty of the task is 
understood when we bear in mind that the tonnage 
was nearly four times and the horse power ten times 
as great as that of the largest steamers that this firm 
had hitherto built for the Atlantic trade. The four 
ships built by the Cramps Shipbuilding Company in 
1872 for the American Steamship Company of that date 
were of 3,126 tons register and 2,000 horse power; and 
it was a great step from these ships, excellent as they 
were for their day, to the giant proportions of the la- 
ter vessels. 

The record of the St. Paul and St. Louis, however, 
has more than justified the expectations of their de- 
signers and builders. Both the horse power and the 
speed have exceeded the terms of the contract, and the 
St. Paul to-day holds the record on her own route, 
Southampton to New York, having crossed in 6 days, 
5 hours and 82 minutes, at an average speed of 20°82 
knots an hour. 

Tae quadruple expansion engines of these ships are 


TWIN QUADRUPLE EXPANSION 


Expansion in two high pressure, two intermediate, and two low pressure cylinders. 


the largest on this system in the world, and they pre- 
sent many features of novelty in their design and con- 
struction. lt is no light task that the engineer sets 
himself, when he sits down at his draughting board to 
make provision for the creation of 20,000 horse power, 
within the contracted limits of space which are as- 
signed to the engines and boilers of a modern Atlan- 
tic liner. Mr. Thom, consulting engineer of the Ame- 
rican line, who is responsible for the general design of 
these engines, has improved upon the common practice 
in large marine engines, by using a much higher pres- 
sure—200 pounds to the square inch—by adopting 
quadruple in place of triple expansion engines, and by 
transinitting the 10,000 horse power of each engine to 
the shafting by means of four instead of the usual 
three separate cranks. 

These features in the engines of the St. Paul are di- 
rectly in the line of development which marine ma- 
chinery has been following since its earliest days, but 
they mark a long step in advance of anything yet at- 
tempted. The expansion of steam of the high initial 
tension of 200 pounds in six cylinders reduces the range 
of pressure in any one cylinder to a minimum, and 
thus gets rid of that most fruitful source of loss known 
as cylinder condensation. The distribution of the 
power among four cranks reduces the pressure upon 
the bearings, and keeps down the size ot the low pres- 
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sure cylinders. Of course, these advantages are in a 
measure offset by the fact that the number of surfaces 
in frictional contact, such as valves, valve gears, piston 
rings, ete., are multiplied, and the internal friction of 
the engine is theoretically increased ; but the excellent 
working of these engines, which have now been twelve 
months in service, indicates that there is no difficulty 
experienced in actual practice. 

From our engraving, which shows them as they ap- 
peared in the erecting shops after their completion, it 
will be seen that they are in duplicate, each set 
transmitting 10,000 horse power to its own screw pro- 
peller. The view is taken from the rear or thrust 
block end, the cylinder over the first crank being the 
second intermediate cylinder, of 77 inches diameter. 
The view of the engines from the forward end gives a 
greater impression of height, as the pair of low pressure 
cylinders are surmounted by a pair of high pressure 
cylinders, which can be seen in the engraving to the 
rear of the right hand or starboard engine. The dis- 
tribution of the six cylinders is as follows : On the first 
crank is a 77 inch low pressure cylinder, surmounted 
by a 2814 inch high pressure cylinder; on the second 
crank are low and high pressure cylinders, duplicates 
of the first ; on the third crank is a first intermediate, 
55 inches in diameter; and on the fourth crank isa 
second intermediate, 77 inches in diameter. The ex- 
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pansion is as follows: Steam at 200 pounds is admitted 
to the two 2814 inch cylinders, from them it passes to 
a 55 inch intermediate, then to a 77inch intermediate, 
and finally to two 77 inch low pressure cylinders. Al] 
the cylinders have a 60 inch stroke. 

The condensers have three-quarter inch brass tubes, 
and are 7 feet 2 inches diameter, and provide a total 
surface of 26,000 square feet. ‘The air pumps and cir- 
culating pumps are of the Worthington type, the 
same firin providing the feed heater and feed pumps. 
The feed enters at 210 degrees. The condensers and 
pumps are ot connected tothe main engines, as in the 
Paris and New York, but are located separately in the 
wings of the ship. Balanced piston valves and Cramps 
metallic packing are used. This latter consists of cast 
iron rings compressed by a coil spring. The starting 
and reversing is effected by means of a separate en- 
gine. The crank shaft is 21 inches in diameter and 
hollow, and the propeller shaftis19 inches in diameter 
and is made solid. 

There are ten boilers in all, six double-ended and 
four single-ended. They are all 15 feet 714 inches in 
Giameter, and are respectively 20 feet and 10 feet 
long, the plating being +; inch thick. They are 
fitted with Fox’s corrugated flues and 234 inch tubes, 
An interesting feature is the fitting of the tubes with 
“‘retarders,” which cause the gases to follow a spiral 
path in the tubes, and so remain longer in contact 
with their surface. The total grate area and heating 
surface for all the boilers are respectively 1,144 and 
40,300 square feet. 
tem of forced draught invented by Mr. Howden, 
which, in addition to the economy that it secures, is a 
positive blessing to the men in the stokehold, which 
ean be left open. This may be considered asa great 
advance upon the closed stokehold system of forced 
draught, which, as its name implies, involves the clos- 
ing up of all openings between the hold and the out- 
side air, the interior of the stokehold being under a 
constant pressure of air. 

In the Howden system, as installed on the St. Paul, 
the air is drawn by means of fans through heating 
chambers situated at the front end of the boilers, 
where it is heated by the gases from the furnace as 
they pass to the smoke stacks. 

It must be borne in mind that, in addition to the 
main engines shown in the engraving, there are nu- 
merous auxiliary engines, such as those for driving the 
electric light dynamos, and the ventilating and re- 
frigerating plants ; not to mention the numerous steam 
capstans and windlasses, which form part of the equip- 
ment of a modern steamship, 

There are certainly no large marine engines afloat 
whose performance is being more critically watched 
than those of the St. Louis and the St. Paul, and the fact 
that the record-breaking trip of the latter ship was 
made on a consumption of 310 tons of coal per day 
shows that they are very economical on fuel. 


et 


The Tennessee Centennial, 


By proclamation of the governor and in accordance 
with the patriotic desire of the people of the State, 
June 1 and 2 were public holidays in Tennessee, and 
Nashville, the capital, was the scene of a series of 
public demonstrations of rare splendor, initiated and 
consummated in honor of the one hundredth birthday 
of the Volunteer State. The United States Marine 
Band and five regiments of the United States cavalry, 
‘artillery and infantry headed the magnificent parade, 
which was of such length that it was two hours and 
thirty minutes passing a given point. 

The procession moved through the city and rested 
at the grounds of the Tennessee Centennial Exposi- 
tion, which was formally inaugurated in connection 
with the centennial ceremonies. A striking feature of 
the occasion was the hoisting to the peak of a flag- 
staff 305 feet high of the flag of the United States, 
while the Marine Band played the ‘‘Star Spangled 
Banner” and the thousands of people were cheering. 
Congressmen, the United States Geological Survey, 
many State and Federal officials, the corps of Wash- 
ington newspaper correspondents, and many promi- 
nent citizens from al) parts of the country were present. 
Six of the great buildings that will fill the central 
plan of the exposition thus inaugurated are either 
finished or nearly so, and the construction of the re- 
maining eight will be begun at an early date. To these 
will be added the countless smaller edifices, and the 
exposition, complete and beautiful in detail and in en- 
semble, willopen to the public May 1, 1897, and con- 
tinue six months. 
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THERE are in the United States, it is stated, 200,000 
machinists, 10,000 tool makers, 25,000 boiler makers, 
10,000 pattern makers, 750,000 carpenters and joiners, 
200,000 masons and bricklayers, 50,000 contractors and 
builders, 50,000 plumbers, gas and steam fitters, 150,000 
stationary engineers and firemen, 100,006 locomotive 
engineers and firemen, 50,000 electric railway and light 
employes. 50,000 cabinet makers, carvers and wood- 
workers, 50,000 civil, mechanical, electrical, and mining 
engineers. 


They are worked under the sys-; 


Scientitic American. 


MUNN & CO.. Editors and Proprietors, 
PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 


TERMS FOR THE SCIENTIFIC AMERICAN. 


(Established 1845.) 
One copy, one year, for the U. S., Canada or Mexico.... 


One copy, six months, for the U. S., Canada or Mexic 
One copy,one year,toany foreigncountry belonging to Post: 


Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 


The 


Scientific American Supplement 
(Established 1876.) 


is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains i6 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. ‘Terms of subscription for SUPPLEMENT, 
$5.00 a year. for the U. S.. Canada or Mexico. $6.00 a year to foreign 
countries belonging to the Postal Union. Single copies 10 cents. 
by aJl newsdealers throughout the country. See prospectus, last page. 


Combined Ruates.--fhe SCIENTIFIC AMERICAN and OEM eROENT | country this portion of the work has been neglected 


jon almost all of the great bridges that have been built, 


will be sent for one year,to One address in U.%., Canada or Mexico, on 
receipt of seven dollars. To foreign countries within Postal Union eight 
dollars and fifty cents a year. 


Building Edition of Scientific American, 


(Established 1885.) 


THE BUILDING EDITION OF THE SCIENTIFIC AMERICAN isa large and 
splendidly illustrated periodicai, issued monthly. containing noor plans 
and perspective views pertaining to modern architecture. Each number 
is illustrated with beautiful plates, showing desirable dwellings, public 
buildings and arcbitectural work in great variety. To architects, builders 
and all who contempiate building this work is invaluable. 

Single copies 25 cents. By maii.to any part of the United States. Canada 
or Mexico. $2.50 a year. To foreign Postal Union countries. $3.00 a year. 
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to one 
address, $5.00a year. To foreiga Postal Union countries, $6.50 a year. 
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN and SUP- 
PLEMENT, $9.00 a year. To toreign Posta) Uuion countries, $11.00 a year. 


Export Edition of the Scientific American 
(Established 1878) 


with which isincurporated * LA AMERICA CIENTIFICA E INDUSTRIAL,” or 
Spanish edition of the SCIENTIFIC AMERICAN, publisbed monthly, uni- 
form in size and typography with the SCIENTIFIC AMERICAN. Every num- 
ber contains about 100 pages, profusely illustrated. [tis the finest scientific 
industrial export paper published. It circulates throughout Cuba, the 
West Indies, Mexico, Central and South America, Spain and Spanish pos- 
sessions—-wherever the Spanish language igs spoken. THE SCIENTIFIC 
AMERICAN EXPORT EDITION has a large guaranteed circulation in all 
commercial places throughout the world. $3.00a year, post paid to any 
part of the world. Single copies, 25 cents. 


MUNN & CO., Publishers, 361 Broadway. New York. 


te"The safest way to remit is by postal order, express money order, 
mait or bank check. Make all remittances payable to order ot MUNN 

v2" Readers are specially requested to notify the publishers in case of 
any failure. delay, or irregularity in receipt of papers. 


NEW YORK, SATURDAY, JULY 18, 1896. 


Contents, 
(ustrated articles are marked with an asterisk.) 


‘Air, respirability of 
Animal kingdom, life in the 
Are bealth resorts dangerous.... 
Bicycle among tbe savages, the.. 
Cave exploration in the U. S* 
Census of London...... 
Corinth, excavations at. 
Curtain fixture* . 
Dark light............ ‘ 
Duplicator, automatic* .. ....... 
Eugines of the St. Louis and the 
Ste PAUI¥ 0 ciicak Meee enews sense 33 
Engineering works, the artistic 
elements in. 
Fossil, a living 


Inventions recently patented.... 43 
Jubilee number...............6. .. 34 
Knots tied by machinery.. 
Matabeles and Mashonas*... 
Measurements, accurate*. 
Notes and queries... 


X raysand thea 
Rest for lathes*... i, 
Road rollers and gas pipes.. 
Shoddy, preparing rags for*...... 
Skin grafting............0.......... ' 
.. 34 | St. Louis and the St. Paul, engines 
39 OPP ssceae eadewecnuen alll ude teed 
Tattooing by the Maori race.. 
35 : Tennessee centennial 
.. 89 | War, the cost of..... 
.. 88! Washing machines*... 


Inkstand, a pi eumatic*... 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
No. 1072. 


For the Week Ending July 18, 1896. 


* 


Price 10 cents. For sale by ali newsdealers. 
PAGE 
I, AUTOCARS.—Daimler Motor Tramear.—-A self-propelled tramcar 
for street railroad use.—2 illustrationSs................ 0 cece cece ee eens 17134 


Il. BlOGRAPHY.—Jules Simon.— Biographical note of the eminent 
French scholar and statesman, with portrait.—1 ijlustration....... 17131 

Ill. CHEMISTRY.— A New Ozonizing Apparatus.— By GASTON 
SEGNY.—Manufacture of ozone for industrial and other applica- 


ticns on a large scale.—1 illustration 17139 ; 


1V. ELECTRICITY.—A Statue of Electrolytic. Copper at Patazzolo 
Suli’Oglio.—Interestinzg method of producing astatue in place ot 
the ordinary casting process.—2 illustrations. .-.. 
Note on an electrical installation on a floating dock.. 

The Electric Current Obtained Directly from Carbo 
tempt to produce an electric couple with carbon as the positive 
element.—1 illustration............. ....08 SoS Baa ade ele scncaediens soar 


17139 


Vv. GEOGRAPHY.—The Great Lakes.--Completion of the federal 
survey of the Great Lakes, with data............... cece cece eee eeeeeee 17142 


Vl. HYGIENE. — Oleomargarine and Wasting Diseases. — By G. 
ARCHIE STOCK WELL.— Artificial butter and its role in the world 
Of health and disease............. ccc ccc eee ce eee eee e ee eee seen ence aces 17130 


VII. MECHANICAL ENGINEERING. — Self-Propelled Railway 
Crane for the Lancashire and Yorkshire Railway.—An iniplement . 
for use in hoisting material in yards, manipulated on railroad 17135 


tracks.—1 illustration. ........... vie eee cece ce cece ee ee teen eee oe 
The Morse Valve Reseating Machine.—A machine for refacing 
valve seats in globe valves.—3 illustrations. .............cceeeeeeeee « 17185 


VIIl. MISCELLANEOUS.—Beating the Bounds.—Interesting pres- 
ervation of an old-time custom in England.—] iilustration... 1041 
The Hungarian Millennial.—5 illustrations. 17127 


Selected Formule... 
Engineering Notes. 
Electrical Notes..... 
Miscellaneous Notes. 


IX. NAVAL ENGINEERING.— Development in Design and Con- 
struction of German Men of War.—By HERR A. DIETRICH.—A 
valuable article on German progress in ship building.—Its past 
and future. —3 illustrations..............66 ceeee ence eee eeeee sees eeeeeee 


X. PHOTOG RAPHY,—Color Photography.—Present aspect of color 
photography and probabilities for the future......... .......e eee eee 17133 


XI. PHYSICS.—The Revolving Vibrations of Strings.—Interesting 
experiments in sounds and the motions of sound producing 
strings.—3 illustrationS........... cece cece cece ce eee cee er ee eeceeeeeeee ones 17141 


XII. TECHNOLOG Y.—Acetylene as an Il]Juminant.—Present aspect 


of the carbide of calcium and acetylene industry in France. — 4 il- 17138 


Sold j 


XII. TELEGRAPHY.—Cable Laying on the Amazon River.—Anin- 


teresting article Ona recent cable laying expedition. ............... 17139 ' 


© 1896 SCIENTIFIC AMERICAN, INC. 


OUR JUBILEE NUMBER, 

We had hoped in this issue to announce the winner 
of the prize for the best essay on the “Progress of 
Science during the last Fifty Years,” but the judges 
had not finished their examination of the numerous 
manuscriptsat the time of going topress. Attention 
is called to this jubilee number, which will be one of 
unusual interest to all desirous of acquiring within 
small compass a resumé of what bas been done in the 
department of science during the past fifty years. The 
next issue will beabout four times the size of an or- 
dinary issue. We hope our readers and friends will 
call the attention of their acquaintances to it, in order 
that they may apply for the paper in advance and 
therefore receive the paper without delay. 

_ 4-9 ->-Oe 
THE ARTISTIC ELEMENT IN ENGINEERING WORKS, 

At arecent meeting of the commissioners of the pro- 
posed new East River Bridge, to join New York and 
Brooklyn, one of the members, Mr. Salem H. Wales, 
referring to its architectural features, said: ‘‘In this 


and, whenever any attention has been paid to it, it 
has usually been considered of so little importance 
that it has been put in the hands of a draughtsman, 
or some one of little or no artistic ability.” Mr. Wales 
concluded by stating that ‘‘at the proper time he would 
be prepared to present the name of an architect com- 
petent in every way to treat this matter in collabora- 
tion with the chief engineer.” 

Except that we think his condemnation of the ar- 
chitectural, or ornamental, features of our large bridges 
is too sweeping, we agree with the suggestions of the 
commissioner, and are of the opinion that there are 
many occasions, not merely in bridge building, but in 
various other departments of civil engineering, when 
the enginéer and the architect could collaborate to 
good advantage. The question of the architectural 
embellishment of engineering work is as old as these 
arts themselves. The skillful treatment which marks 
the remains of those ancient structures which properly 
belong to the domain of engineering would seem to 
prove that the engineer and the architect were for- 
merly combined in one individual. This was true of 
the days of the Roman Empire, as the remains of their 
aqueducts and bridges plainly testify ; and in later’me- 
dieval days. the daring heights to which the builders 
of the Gothie cathedrals carried their lovely but fra- 
gile aisles and transepts, towers and spires, is clear 
evidence that beneath the monkish cow] was hidden 
both the constructive mind of the engineer and the 
artistic perception of the architect. 

This dual capacity was rendered possible by the ma- 
terials of construction in which the early builders 
wrought and the comparative simplicity of the prob- 


33, lems with which they were confronted. They worked 


in the primitive materials, wood and stone; the thrust 
of the arch and the bearing capacity of the column were 
the most serious questions that occupied the engineer- 
architect of ancient and medieval times; and what 
these were he had learned from many a bulging wall 
and crumbling pier. When he raised those monumen- 
tal piles of stone which are the despair of the modern 
architect, he was hampered by no considerations of 
mere utility ; indeed, the uses to which a structure 
were to be put were often made subservient to the gen- 
eral architectural effect. Not content with grace and 
dignity of outline, he would often clothe his completed 
structure with a rich garment of delicately carved 
tracery, softening the severity of its outlines and add- 
ing beauty of detail to the dignity of the general effect. 

But the coming of the age of steel has revolutionized 
the art of construction iv all those departments to 
which it can be applied ; and out of the crude theories 
which governed the age of wood and stone have been 
developed the exact scientific mernoas of modern en- 
gineering. The high cost of iron and steel forbade that 
prodigal use of material which marked the age of stone 
construction—nor was it necessary. The element of 
economy entered into the question of design, and led 
to acareful investigation of the stresses to which a 
strneture was subjected, and an intelligent propor- 
tioning and disposition of the material to meet those 
stresses, 

With the development of the art of steel construc- 
tion, and the increase in the number and complexity of 
the problems which it involved, the line of demarka- 
tion between the engineer and architect began to grow 
more distinct, until to-day it is con:mon practice for 
the architect to call in the aid of.the engineer to de- 
sign the structural steel work which gives stability to 
his buildings. 

The primary motive—if we may so speak--of the en- 
gineer and the architect is different. The proportions 
which an engineer gives to a bridge, for instance (since 
this is the form of construction under consideration), 
are not primarily, if at all, determined by any ab- 
stract considerations of beauty. These proportions 
are determined by certain hard and fast principles of 
mechanics, which areas unchangeable as the fact that 
2and 2 make 4, or that the whole is greater than its 
part. Itis quite possible that the result will not ap- 
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peal tothe esthetic sense of the artist ; and this is more | the congress by next October as to which of the excur- 


his misfortune than his fault. To the eve of the engi- 
neer, the combination of the straight lines of the bot- 
tom, and the curved lines of the top, chord of a truss 
bridge is strictly beautiful, inasmuch as it expresses in 
concrete and useful form those unchanging physieal 
laws on which the equilibrium of the whole universe 
depends. 

To a eaptious critic who called the giant cantilevers 
of the Forth Bridge ungainly, their eminent designer 
replied that the most lovely column from the Parthe- 
non at Athens, if set up as the smoke stack of an At- 
lantic liner, would be grotesque in the extreme. 

The various parts of any properly designed engineer- 
ing construction are beautiful only so long as in shape 
and bulk they exactly represent the various functions 

. which they are supposed to perform. 

To attempt, for instance, to adorn the simple struc- 
tural shapes of a modernsteel truss with fanciful designs 
is to belittle its appearance, and turn the expressive 
and truthful simplicity of their outline into a hollow 
and meaningless sham. Scrolls and traceries, bosses, 
shields, and interlacing triangles, which are glorious 
in a cathedral, are grotesque on a steel bridge. 

It is probable that the commissioner above quoted, 
in suggesting the co-operation of an architect with the 
engineer ofthe East River Bridge, had in mind merely 
the stonework of the piersand approaches; and here 
we think that there is a legitimate field for the display 
of architectural skill. Among the many architectural 
styles, that one should be chosen which most nearly 
agrees with the character of the bridgeitself. In most 
cases however it may be safely laid down that whatever 
style be adopted, itis scarcely possible for the archi- 
tect to errupon the side of too great simplicity or 
severity of design. 

rr 
THE INTERNATIONAL GEOLOGICAL CONGRESS AT 
ST. PETERSBURG, AUGUST, 1897. 

Professional geologists and all other persons inter- 
ested in geology will be interested in the announce- 
ment which has just been made concerning the plans 
of the committee of arrangements having in charge 
the seventh triennial meeting of the International 
Geological Congress, which will take place in August, 
1897, at St. Petersburg, by invitation of the Russian 
Emperor, A grand programme is proposed by the 
committee, and no effort is being spared to enable the 
members of the congress to take advantage of this 
unique opportunity to study the geological and topo- 
graphical features of Russia in Europe, the Emperor 
himself offering all the visiting geologists free trans- 
portation, first class, over the Russian railways, before 
and after the sessions of the congress, including the 
excursions. 

Membership in the congress is open not only to pro- 
fessional geologists, but also to other persons interested 
in the science, and may be obtained in accordance with 
conditions which may be learned by addressing the 
secretary, whose address is given below. The meeting 
will extend over eight days, and the sessions will be | 
devoted to discussing general principles of geology 
and the present state of the science in the effort to 


bring about harmony among the geologists of the 
world. Much time will be given to the exposition of 
the geological work being done in Russia, especially 
in those regions covered by the excursions. The usual 
facilities will be given for the display of instruments, 
maps and books pertaining to geology. 

The excursions offered before and after the congress 
are bewildering in their extent and attractiveness, and 
only the most meager outline of them can be given 
here. The principal tour proposed before the meet- 
ings is from Moscow, eastward to the Ural Mountains, 
crossing that chain and visiting several famous mineral 
and mining localities, including Ekaterinburg and 
Tagilsk and returning by way of Perm to Moscow. 
Persons especially interested in historical geology will, 
however, take the excursion into the province of Es- 
thonia, while those who prefer crystalline rocks and 
glacial geology will spend six or seven days in Fin- 
land. A grand excursion which will occupy.a month 
is proposed for the time immediately following the 
close of the congress in St. Petersburg. After visiting 
Moscow and its environs in a body the party will split | 
up into three divisions, one section going by way of! 
tne Donetz valley to the baths of Vladikavkaz, the 
second going by the Volga River, and the third by the 
Dnieper valley to the same rendezvous. Thence the 
route leads over the Georgian military road to Tiflis, 
stopping on the way to visit some of the glaciers of the 
Caucasus Mountains. From Tiflis a visit will be made 
to Baku, the headquarters of the petroleum fields of the 
Caspian Sea, and afterward to Batoum, on the Black 
Sea, whence ship will be taken for Kertch, where a 
study of the Crimea will be begun which will end at 
Sebastopol, where the congress will finally dissolve. 
Six alternative and supplementary trips are offered in 
connection with the great tour, for those who are par- 
ticularly interested in mines, in glaciers, in the ascent 
of Mount Ararat, etc. 

Persons expecting to attend the congress are request- 
ed by the committee to notify the general secretary of 


sions they propose to take. The president of the con- 
gress is A. Karpinsky, director of the geologival survey 
of the Russian empire, and the secretary, to whom all 
communications should be addressed, is Th. Tscherny- 
schew, St. Petersburg. 

The last meeting of the congress was in 1894, at Zu- 
rich, and the one preceding that was at Washington, 
in 1891, in connection with the American Association 
for the Advancement of Science and the Geological 
Society of America. 

> +2 > —__—_—_- 
Steam Road Rollers and Gas Pipes. 

The gas companies in England have found that the 
use of steam road rollers has had a bad effect upon 
gas pipes under streets. We have not heard this com- 
plaint from gas companies in the United States, says 
the Engineering Magazine, butit is the practice here 
at least in the colder parts of the country, to place 
both water and gas mains deeper in the earth than in 
England. The trouble has become sufficiently pro- 
nounced in England to be made the subject of a paper 
by Mr. Norton H. Humphrys, Assoc. M. Inst. C.E., 
printed in Journal of Gas Lighting, who asseverates 
that, while the results of steam road rolling may be 
entirely satisfactory to civil engineers, the gas com- 
panies do not regard them with complaisance. An 
abstract of this article follows : 

On good roads accustomed to carrying a large and 
heavy ordinary traffic, including four-horse vans and 
traction engines, and which have been well maintained 
and kept in good order, the steam roller does not put 
itself much in evidence. But, when one of these 
implements is for the first time put upon a by-street or 
a country road accustomed to small and light traffic, 
and which has received but little attention in the way 
of maintenance, beyond an occasional scrape in un- 
usually wet weather and a sprinkling of stones from a 
cart at rare intervals, the gas engineer becomes more 
intimately acquainted with ‘‘The Luck of Eden Hall” 
properties possessed by the steam roller than is good 
for his own comfort or the prosperity of his undertak- 
ing. Difficulties from drawn services and fractured 
mains—ranging from the slight crack of a few inches 
long up to complete severance of the pipe—become 
common occurrences. 

A comparison of gas pipes with water pipes with 
reference to their respective requirements shows that 
this is not because water engineers are more thorough 
in their work, Following on the lines of the usual 
rule that, if the gas gives a bad light, the company is 
at fault, it is agreed that, if the gas pipes break, they 
must be bad pipes; and many members of corpora- 
tions, etc., arrive at the conclusion that there must 
be special negligencein putting down, or selecting, the 
sections or quality of the pipes to be used for the con- 
veyance of gas. So far from getting any sympathy in 
their misfortune, which has arisen from causes that 
could not possibly have been foreseen, tbe unfortunate 
gas company is blamed for not laying down pipes at a 
reasonably sufficient depth, or for purchasing cheap 
stuff of a rotten or gingerbread character. A com- 
mon argument in support of this view is the fact that 
gas pipes are injured more frequently than water 
pipes. 

The relations between the shape of the roller, its 
weight and the mode of using it to the damage done 
upon the pipes is discussed at length, and the tendency 
toward using greater weight is deprecated. Water 
engineers have not been more prudent, nor have they 
exercised more care or foresight as to possible contin- 
gencies. Neither do they generally do their work in a 
stronger or more substantial manner than do gas en- 
gineers. The trouble is simply a natural consequence, 
due to the different natures of the services performed. 
The internal pressures to which the gas service is ex- 
posed is a mere trifle—a matter of a few ounces per 
square inch. But water pipes are subjected to heavy 
pressure in low levels, representing a large number of 
pounds per square inch. Gas pipes in themselves are 
not interfered with by frost, except as regards its 
effect on the soil surrounding them; but the forma- 
tion of ice in water pipes must be prevented, as it 
not only stops the supply, but also fractures the pipe. 
It would be as reasonable to adduce the fact that the 
main sewers are never injured by the roller as to com- 
pare water pipes with gas pipes. 

+ 0 
Life in the Animal Kingdom. 

Man lives to all ages, but in the animal kingdom, on 
the contrary, the duration of life is almost exactly 
equal for all individuals of the same species. But we 
can know with exactness the real duration of life only 
for animals in servitude; wedo not know whether it 
is the same in the savage state. Rabbits and guinea 
pigs live seven years ; squirrels and hares, eight ; cats, 
nine or ten; dogs, ten or twelve; foxes, fourteen to 
sixteen ; cattle, fifteen to eighteen ; bears and wolves, 
twenty ; the rhinoceros, twenty-five ; the ass and the 
horse, twenty-five to thirty ; the lion, thirty to forty 
(a lion in the London Zoological Gardens reached the 
age of seventy years); theeamel, forty. The length of 
life of the elephant is uncertain ; according to Aristotle 
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Buffon, and Cuvier, it lives two centuries; some 
authors say even four or five. After his victory over 
Porus, Alexander consecrated to the sunan elephant 
that had fought for the Indian monarch, and gave it 
the name of Ajax; then, having attached an inscrip- 
tion to it, he set it at liberty. The animal was found 
350 years later. The ancients attribute to the staga 
fabulous length of life, but Aristotle observes that 
what is reported on this subject has no good founda- 
tion. Buffon says that the stag takes five or 
six years to attain full growth and should live seven 
times this period—that is, thirty-five or forty years. 

Though precise observations are wanting, we know 
that fishes, especially the large species, live a very long 
time. According to Bacon, eels reach sixty years. 
Carps have been known to live at least 150 years, and 
they then seemed to Buffon as lively and agile as 
ordinary carp. Dolphins, sturgeons, and sharks live 
more than a century and attain huge size. Pikes have 
been seen weighing 1,000 lb., which indicates a very 
long existence. A pike caught at Kaisers-Lautern in 
1497 was 19 feet long and weighed 350 lb.; it bore in its 
gills a copper ring with an inscription stating that it 
had been putin the pond of Lautern by order of the 
Emperor Frederick II—that is, 261 years before. 
Whale fishers have exterminated the huge whales of 
the polar seas; those that were forinerly met with 
were of prodigious dimensions. It is supposed, with 
some probability, that they live several centuries and 
that they may even reach an ageof 1,000 years. The 
longevity of fish is attributed to the long duration of 
the development, to their low temperature, and to 
their feeble vitality. 

On the other hand we meet another class of animals 
whose passions are lively, whose vitality is very active, 
and who still live along time—we mean birds. But 
it is not known with any degree of precision how long 
these live, except that their longevity is great. We 
see the same swallows returning to their accustomed 
nest for a considerable number of years. An eagle 
died at Vienna atthe age of 103 years. According to 
Buffon the life of the crow is 108 years, and no obser- 
vation authorizes us to attribute to it, with Hesiod, 
1,000 years. A paroquet, brought to Florence in 1633 
by the Princess Provere d’Urbin, when she went there 
to espouse the Grand Duke Ferdinand, was then at 
least twenty years old, and lived nearly 100more. A 
naturalist whose testimony cannot be doubted, Wil- 
loughby, had certain proof that a goose lived a cen- 
tury ; and Buffon did not hesitate to conclude that 
the swan’s life is longer vet; some authors give it 
two and eventhree centuries. Mallerton possessed the 
skeleton of aswan that had lived 307 years. This is 
quite enough to prove that among the larger animals, 
and also especially among birds, the duration of life, 
relatively to their bulk and height, is very long: itis, 
on the contrary, very short with insects; many of 
these liveless than a month, rarely a few years, while 
the life of the ephemerids is but seven to twelve hours, 
and in this brief space they accomplish the principal 
functions that nature requires of organized bodies: 
they are born, reproduce, and die.—Journal d’Hygiene, 
Paris, 

——_______# ++ —________-—__— 
Knots Tied by Machinery. 

If inventions continue to multiply at the present 
rate, the day may speedily come when man will have 
to sit with folded arms while his work and even his 
pleasures are turned out for him by nickel in the slot 
devices. Science has lately given usa marvel in the 
shape of a card-counting machine. 

Two of the most interesting automata now working 
within the limits of the United States are those used 
by the government for counting and tying postal cards 
into small bundles. These machines were made in 
Connecticut, and the two are capable of counting 500,- 
000 cards in ten hours and wrapping and tying the 
same in packages of twenty-five each. In this opera- 
tion the paper is pulled off a drum by two long ‘“‘fingers” 
which come up from below, and another finger dips in 
a vat of mucilage and applies itself to the wrapping 
paperin exactly the right spot. Other parts of the 
machine twine the paper around the pack of cards and 
then a “thumb” presses over the spot where the muci- 
lage is, and the package is thrown upon a carry belt 
ready for delivery.—The Argosy. 

0 = = 

THE London correspondent of the New York Sun 
states that an Antarctic expedition has been arranged 
for next winter. It will be partly a trading and a 
scientific enterprise, and will be under the command 
of Capt. Svend Foyn, of Christiania. W.S. Bruce, of 
the Ben Nevis Observatory, will have charge of the 
scientific party, composed of himself and four other 
men. The scientific party will be landed on the Ant- 
arctic continent in Victoria Land in January next, and 
the vessel will then engage in whale and seal fishing, 
returning to Australia. The following season, in 
January, 1898, she will return and take off the scien- 
tific party, who hope by then to have obtained know- 
ledge of the fauna, flora, geology, and topography of 
the Antarctic region. If found practicable, an attempt 
will be made to reach the south magnetic pole, 
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CURTAIN OR SHADE FIXTURE. 

The handy contrivance shown in the accompanying 
cut has recently been patented by Mr. Oliver H. P. G. 
Speneer, of Mount Carmel, Lllinois. The object of 
the invention is to provide a fixture consisting of two 
separable brackets, one for supporting the shade 
roller and the other for supporting a curtain pole, and 
to arrange the brackets so that the curtain will fall 
outside and clear of the shade roller. The device also 
makes it possible to utilize a roller or pole of greater 
or less width than the window, without cutting or 
building up the former. The fixture consists of four 
brackets, two for each side of the window, the lower 
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bracket being screwed to the window frame and the 
upper bracket being slidably adjusted on the project- 
ing web of the lower bracket by means of two tongues, 
engaging corresponding grooves which are provided for 
the purpose. The projecting web of the lower bracket 
terminates in a knob, which is provided with a thumb 
screw and is perforated with a square horizontal hole, 
in which a rod, which carries at its end acurtain fix- 
ture adapted to receive a trunnion of the curtain roll- 
er, is fitted to slide horizontally. As each bracket on 
each side of the window is similarly furnished, it is 
evident that any length of shade may be used, the 
curtain fixtures being adjusted accordingly in the 
brackets. The upper bracket is similarly provided 
with a perforated knob and a thuinb screw, the rod 
which it carries being provided with semicircular 
hangers, adapted to receive the curtain rod. These 
brackets curve upward and outward sufficiently to 
carry the curtainrod entirely clear of the shade roller. 
+ 
\Tattooing by the Maori Race. 

Major Gen. Robley is the author of a singularly 
curious book, “Moko; or, Maori Tattooing.” The 
New Zealand war of 
1864-66, in which the 
author served, gave 
him his opportunity 
of studying on the 
spot that now al- 
most extinct art. The 
expression, a well 
chiseled face, meant 
one thing to a Chris- 
tian sculptor and 
another to a Maori 
decorator. The work 
contains more than 
150 illustrations of 
designsand tattooed 
heads. There is no 
denying the fact that 
the Maoris could ap- 
preciate the beauty 
of lines and curves. 
One witnessing the 
really striking exam- 
ples of their archi- 
tectural ornamenta- 
tion exhibited- in 
South Kensington 
cannot but regret 
that they did not 
work less upon the 
human skin and 
more upon some 
other material. In 
Gen. Robley’s book, 
which is to be atwo 
guinea quarto, beau- 
tifully printed, the 
history of the art is 
sketched and the va- 
rious processes ex- 
plained. The second 
section of the book 
deals with preserved 
heads, many of 
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associated with the refuse of porcupines and cave rats in a dry passage 900 feet inward from 


which, dating’from 1770, are kept in European mu- 
seums. It seems there are few, if any, such heads 
later than 1831, ‘‘ when the traffic in Maori heads 
ceased.” An illustration entitled ‘‘ Preserved Heads 
of Maori Warriors Arrayed in Robes and Displayed 
by their Conquerors,” is singularly lifelike. It betrays 
at least a rudimentary sense of statuesque drapery. 
—_——__ 9 +8 
IMPROVED WASHING MACHINE, 

Some improvements in the method of mounting the 
plungers of washing machines have been designed and 
patented by Mr. William Powe, of 1327 Richard Street, 
Vancouver, British Columbia, Dominion of Canada. 
By reference to the accompanying engraving, it will 
be seen that one arm of a U-shaped bar is rigidly se- 
cured in a casing, mounted at the top of a standard, 
which is secured on the bench, asshown. The endsof 
both arms of the bar are secured by alink which is 
seated in notches formed on said ends. Freely mova- 
ble on the upper arm of the bar is an angular sleeve, 
carrying a vertical post, on which a sleeve is rotatably 
mounted. The lever of the washing machine comprises 
a handle and two parallel bars, whose further ends are 
pivoted to the lower end of the last mentioned sleeve. 
Theshaft of the plunger is provided with a sleeve 
which is pivoted atits center to the parallel bars of the 
horizontal lever, and at its upper end to one end of a 
parallel link, the opposite end of which is pivotally 
connected to the top of the rotatable sleeve, on the ver- 
tical post before mentioned. The plunger is of the 
common funnel shape. By means of this construc- 
tion the plunger will be capable of a universal move- 
ment, and, moreover, its support is independent of the 
tub, sothat the latter may be taken from the bench, 
without interfering with the plunger and its support- 
ing mechanism. 

—————————_—_ +> eo 
CAVE EXPLORATION IN THE EASTERN UNITED 
STATES. 
BY HENRY C. MERCER. 

To learn that the remains of Pleistocene man have 
been abundantly found in the caves of Europe, that 
equally significant remains of later savage, barbarous 
and civilized peoples have been similarly discovered in 
the caves of Europe, Asia and Africa, and that the re- 
mains of the Indian and the recent white man have 
been found in caverns in North America, warrants the 
supposition, nowhere disallowed by past investigation, 
and valuable asan hypothesis, that primitive peoples 
generally throughout the world have left traces of their 
presence upon the floors of accessible caves. In the 
subterranean floor deposits of the new world, there- 
fore, we may suppose that the problematic existence 
of Pleistocene man might be soonest and easiest demon- 
strated, while with hardly less ground we may urge as 
valuable testimony in the American region the absence 
of such remains in significant underground shelters. 
Not unreasonably such absence, occurring invariably 
at these immemorial halting places of men and ani- 


Bones of the fossil sloth (Megalonyx), astragalus calcaneum and epiphysis of vertebra fresh in App sralite and with remains of attached erticular cartilages found 
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e entrance of Big Bone Cave, Vam Buren County, 


mals, might infer that Pleistocene man had never 
existed in the adjacent regions. 

By this course of reasoning and investigation the 
University of Pennsylvania has sought to solve defi- 
nitely the question first to attract and last to puzzle 
American students—How long has man existed in the 
new world? Striving to limit the speculations of 
archeologists, the work has proceeded by degrees to 
reconcile with geology their study of pre-Columbian 
peoples, which, fascinating as it is, has lacked thus far 
subdivisions, landmarks and starting point, while an 


effort toeliminate, through the investigation of signifi- 
cant caves, one region after another from the field of 
search, has sought to narrow the area of possible dis- 
covery from the point of view explained. Having 
shown on the one hand that certain caverns like the 
fissure at Port Kennedy (right bank of Schuylkill 
River, three miles below mouth of Perkiomen Creek, 
Montgomery County, Pa.), containing in large quan- 
tity the remains of Pleistocene animals without relics 
of man, are geologically ancient, on the other hand 
a fact of much significance has been demonstrated 
for the first time, namely, that a considerable num- 
ber of other caves are modern, since their floors, well 
supplied with the first refuse of Indians and later 
white men, below which remains of geologically older 
peoples would not have been lacking in Europe, have 
failed to reveal any relic of Pleistocene man, 

In these several instances the geologically modern 
remains (human) and the geologically ancient remains 
(animal) have lain apart in distinct caves, and hence 
less availably for comparative study, but the recent 
expedition to Tennessee, resulting in the examination 
of three caves in which the old and new deposits lay in 
juxtaposition, has 
enabled us to push 
the question farther 
by studying the re- 
lation between the 
ancient and modern 
strata where, at their 
point of contact, it 
was most significant. 

More broken and 
scattered even than 
at the remarkable 
tomb of extinct ani- 
mals at Port Kenne- 
dy were the remains 
of the tapir, pecca- 
ry, bear, and small 
fossil rodentia at Zir- 
kel’s Cave (left bank 
of Dumpling Creek, 
about five miles 
above its mouth in 
French Broad River, 
Jefferson County, 
Tennessee), visited 
by Professor Cope in 
1869. Dislocated as 
before after the flesh 
had rotted from the 
bones, crushed by a 
force which had split 
into fragments the 
hard teeth, the re- 
mains had _ found 
their way into a mass 
of clay mixed with 
lime, which at one 
time filled the cave. 
Hardened finally in- 
to breccia not easily 
broken with the 
pickax, this bone- 
bearing earth had 
disappeared at many 
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points to make room for a deposit of cave heart con- 
taining the remains of the rattlesnake, woodchuck, 
opossum, rabbit, and cave rat. and it is the important 
relation of this latter modern earth, with its bits of 
mica and Indian pottery, to the older breccia that will 
constitute the material for a final report. 

Previous examination, in 1893, at the Lookout Cave 
(left bank of the Tennessee River, one quarter of a 
mile below Chattanooga Creek, Hamilton County, 
Tennessee), had revealed the bones of the tapir and 
mylodon in the lowermost zone of a floor deposit of 
Indian refuse, and upon the recent expedition the cave 
earth with its “culture layer” was entirely removed 
for 58 feet inward from the entrance to settle beyond 


doubt the relation of these fossils to the Indian re- 
mains resting upon them. At this significant spot, 
where again the Pleistocene and recent deposits lay in 
contact, and where the specimens found were labeled 
according to their position, whether from the black 
(modern) earth above or the yellow (ancient) earth be- 
low, a completed examination should decide whether 
man had or had not encountered the tapir and 
mylodon in the Valley of the Tennessee. 

After a visit to “Indian Cave” on the Holston 
River, Carrol’s Cave, and the Copperas and Bone 
Caves, near Tullahoma and Manchester, Tennessee, a 
new set of conditions was presented at Big Bone Cave 
(one mile from left bank of Caney Fork and about two 
miles above its mouthin Rocky River, Van Buren 
County, Tennessee).* There the bones of the gigan- 
tic fossil sloth (megalonyx), still retaining their car- 
tilages, were exhumed from a dry deposit of the refuse 
of poreupines and cave rats, mingled with fragments 
of reeds used as torches by Indians ina gallery 900 
feet from the entrance, thus presenting us in the final 
summing up of this strange evidence a new notion of 
the relation of the modern Indian to this extinct- 
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Valley of Tennessee, at a height of about 600 to 700 feet 
above the sea and within earlier reach of a overwhelm- 
ing ocean in Champlain time, and again at a third 
cave, which, 300 feet higher on the continental floor, 
and looking westward from the slopes cf the Cumber- 
land table land, stands for that part of the Appala- 
chian region whither animals and man (if he existed) 
might have found convenient refuge when lower areas 
sunk, as is alleged, beneath the level of the invading 


waters. 
—_——___———_2>«+ 6+ _______—_. 


PREPARING OLD WOOLEN RAGS FOR SHODDY 
CLOTHING. 


Shoddy consists of old woolen rags and shreds of 
stockings, flannels, and other soft worsted fabrics torn 
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each, the stock costing, if old and dirty, from 3to5 
cents per pound; if of good quality, about from 8 to 10 
cents per pound. When the wool is cleaned and in good 
order, it will sell from about 14to 24 cents per pound. 
The cloth and rags are picked and sorted over by 
women and girls of different nationalities, such as 
Italians, Poles, Russians, etc. The material is placed 
upon tables for that purpose, the women picking out 
eachrag and shred, carefully examining the color and 
quality. The pieces of cloth are then put into sepa- 
rate boxes, according to the color and quality of the 
material. The boxes are made of wood and are about 
4 feet in height and about 18 inches square, and will 
hold about 50 poundseach. Each hand can sort about 
90 pounds daily. After the stock is sorted it requires 
cleaning to free the material of dirt. This is performed 
by passing the stock through what is called a duster. 
This apparatus is a square boxlike structure, inside of 
which isa revolving wheel made of wood about 4 feet in 
diameter, containing four paddles, the blades of which 
are about 4 feet in length and about 8 inches in width. 
The material, to the amount of about 50 pounds, is 
placed in the apparatus; the paddles, which revolve 
at the rate of about 300 revolutions per minute, 
striking the rags and throwing them against the sides 
of the structure, which forces out the dirt, the dust 
being carried off at the top by means of a two-foot 
blower. The dusting operation takes about one 
minute. The stock, according to the quality and 
color, is then put into bins holding about 1,000 pounds 
each, ready for packing into bales. Where the stock 
is composed of old clothing or any material containing 
seams or patches, itis necessary to cut them out,so 
that the cotton can be burned out. The seams are cut 
out by women and girls with shears and knives, the 
operation foreach suit taking about 10 minutes. The 
stripsof cloth are then dusted and the cotton in the 


| ASTD 
ae 


INTERIOR 


WCU MESIAL 
ee ae] 


OF DUSTER 


| 


li 


il 


Ml 


| Mei 


LLL 
LMEIL Cg 
SEW/NG UP SALES. 


ihe bf tf id 


PREPARING OLD WOOLEN RAGS FOR SHODDY CLOTHING. 


animal, whose remains outnumber all its fossil con- 
temporaries at Port Kennedy. 

Thanks are due to Dr. Williaim Pepper, to the board 
of managers and to Professor E. D. Cope, for their 
kind co-operation in the expedition thus finished, 
which has presented the museum with the specimens 
now under examination. These, if not attractive, are 
important. For paleontology they mark in the-bone 
breccia of Zirkel’s Cave a distinct stage in the Pleisto- 
cene series, while for anthropology they represent 
data which account for the presence of man together 
with the bones of the extinct megalonyx. They ex- 
plain the relics of savages and the remains of Pleisto- 
cene mammals at two caves situated in the Eastern 


* This cave was explored by Mr. Henry C. Mercer, curator of the section 
of American and prehistoric archeology, Museum of Science and Art, 
University of Pennsylvania, at the suggestion of Prof, James M. Safford, of 
Nashville, Tenn. 


and reduced to such fragments as can be made by the 
operation. A similar preparation, cailed “ mungo” or 
“mingo,” is made in the same manner from rags 
and clippings of milled woolen cloth, being divided 
into new mungo from tailors’ waste and old mungo 
from rags of all degrees of degradation. Where 
cotton and wool have been woven together into 
cloth, the former is] burned ont by treating the ma- 
terial with a solution of sulphuric acid, and heat- 
ing it in a stove, the acid attacking and charrinz the 
eotton and leaving the wool unharmed. Shoddy 
cannot be used without a certain amount of natural 
length wool, usually about one-third being used in 
spinning shoddy yarn. 

Large quantities of old clothes and rags of every de- 
scription are imported into this country from England, 
Germany and France. The material comes here packed 
up tightly in bales weighing from 500 to 1,000 pounds 
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seams burned out with sulphuric acid, as stated above. 
The rags, when sold, are then pressed into bales 
weighing about 700 pounds each. The rags are thrown 
or dumped down into a boxlike structure having a 
movable bottom, which is raised by means of four mov- 
able iron arms. These arms, when in position to raise 
the bottom of the press, are diamond-shaped, the two 
upper ends of the upper arms being hinged to the press 
bottom and the two lower arms hinged in the same 
manner to the flooring helow. ‘The central ends of 
the arms are connected to a horizontal spiral screw, 
which passes across the center of the diamond, which, 
when set in motion, cause the arms to draw inward, 
straightening them out and causing the press bottom 
to move upward, which in turn presses the rags 
tightly together against a heavy movable wooden 
frame above, which is moved over the rags when the 
press is filed. The arms raise the bottom up about 
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4 feet, with a pressure of about 20,000 pounds, making 
a compact mass of rags that can hardly be pulled 
apart. A piece of heavy red sheathing paper and 
bagging is first laid on the bottom of the press before 
the rags are thrown in, and another piece across the 
top when filled. These are bound tightly around the 
rags with steel wire when the bale is formed, the at- 
tendants then rolling it out of the press to other 
operators, who even the ends with the same material, 
The bagging is then sewed up around the bales, which 
are then ready to ship to the shoddy clothing manu- 
facturers. Forty-two bales can be pressed daily, the 
operation taking about 15 minutes for each bale. The 
sketches were taken from the plant of the Jersey City 
Wool Company, N. J. 
0 
Exeavations at Corinth. 

The work of excavation at Corinth has now been 
going on for over two months and will cease for this 
year after ten days more of excavation. 

The work this year was necessarily of a tentative 
character, and was limited to the digging of trial 
trenches. We started in absolute ignorance of the 
topography of Corinth, the one monument of the city 
that was above ground—the ruin of one of the oldest 
temples in Greece—having been hitherto without a 
name. 

The area within the city wall, which is still well pre- 
served in a part of its extent, is very large, measuring 
about two miles from east to west. Where within this 
area lay the agora, around which most of the temples 
and other important buildings were grouped, was a 
question to which archeologists gave different an- 
swers. If some point of the agora or some building, 
particularly the theater, could be found, then we 
would know that we were on the track of Pausanias, 
who describes the city with considerable fullness. 
With this hope we dug twenty trenches, some with 
cross and side trenches. Most of them are fifteen feet 
deep, and some more than twenty, going down in every 
case to the original surface. 

In the last week we have come to a result which de- 
serves to be communicated to the American public. We 
have achieved success in the very form in which we 
would have preferred tohaveit come. We have found 
thetheater! Thisis tous just nowmore important even 
than a masterpiece of sculpture, because it marks the 
end of the trial stage of our excavations, and makes a 
natural close of our first campaign at the same time 
that it crowns it with success. 

If one takes down his Pausanias he will see that one 
temple is above the theater and another adjacent to 
it, with other important buildings near by. It is now 
clear that what must be doneis tolay bare an area 
including the theater itself and all its neighborhood. 
The day of trial trenches being passed, the earth must 
no longer be carried out of deep trenches in baskets, 
but a narrow gage railroad, with dumping cars, must 
be employed to carry off the earth in quantity to some 
little distance, as was done at Troy and as is being 
doneat Delphi. Land also must be purchased, either 
by us directly or by the Greek government for us. 

Both these things will make a demand upon those 
in America who are interested in such an enterprise. 

It is fortunate that nowhere near the theater isa 
single house. What is to be purchased is simply land, 
and, fortunately again, quite poor land, and a con- 
siderable area can be bought for $1,000. It would be 
better, however, to have a larger area. It would be 
well for some public spirited American to make the 
American School of Classical Studies at Athens a land 
owner in old Corinth, for in that case the finds of the 
excavators, according to a law which is now under 
discussion and likely to be passed, would go to Ameri- 
can museums, 

It is not at all strange that in the kind of work 
which we have done hitherto no conspicuous finds 
have been made. The misses of the trial trenches at 
Olympia and on the Athenian Acropolis were more 
conspicuous than their hits. It was only when large 
areas were laid bare that the soil yielded up its trea- 
sures. So, doubtless, it will be at Corinth. 

Not that our work has not yielded objects of minor 
value. Several pieces of sculpture, the best of which 
is a group composed of a youthful Dionysos, accompa- 
nied by Pan and anymph; aquantity of very old and 
interesting bases, which any museum would be glad to 
have ; a considerable quantity of most interesting vase 
fragments of old Corinthian style; many archaic terra 
cotta figurines; and several Roman inscriptions—these 
make up quite an important result. 

But, after all, it is the finding of the theater that en- 
ables us to appeal to the American public to support 
this work generously. In the excavation of a great 
city like Corinth, the first object must be the recovery 
of the buildings. We were glad to find a grave with 
interesting prehistoric bases, but this was something 
thrown in—an accidental discovery. The archaic 
terra cottas which are now coming to light (one 
might say in a mass) above the theater are to us most 
important, as indicating the proximity of some an- 
cient temple, in which they probably served as anath- 
emata, 


For months we have been at the heart of this most 
interesting ancient city of Corinth in various spots, but 
at such a depth that even when we seemed near im- 
portant things we were not able to proceed to the right 
or to the left. In one of our deepest trenches we seem 
to have struck the agora itself; but certainty will have 
to be deferred to another year. 

The year, then, ends with a result which is an 
earnest of greater results to come, and which estab- 
lishes a claim on the generosity of our friends in Ame- 
ica, on whom all depends.—Rufus B. Richardson, in the 
N. Y. Times. 

0 
A PNEUMATIC INKSTAND. 

The very convenient form of inkstand shown in the 
accompanying engraving has been patented by Mr. 
Rollo M. Badger, of Sayre, Pa. The device consists 
essentially of two separate parts: a base formed of 
glass, porcelain, or any preferred material, and an in- 
verted reservoir, which is preferably formed of glass, 
and is provided at, its lower end with a circular neck, 
which is perforated with three or more holes dis- 
tributed evenly around the periphery and arranged 
at different heights above the lower edge of the said 
neck of the reservoir. 

The base of the inkstand, which is circular in shape, 
is provided with an ink well, as shown, which commu- 
nicates with an annular groove in the base. The 
inner wall of said groove is formed by a plug or stop- 
per which fits the circular neck of the reservoir, the 
neck fitting snugly but loosely over said stopper, and 
being adapted to turn about the same. A vertical 
groove or slot is formed on the wall of the stopper, as 
shown, and extends from the top to the bottom. 
When the reservoir is turned so that either of the 
openings in the neck coincides with the vertical pas- 
sage above mentioned, the ink will flow from the re- 
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servoir down said passage, and escape through said 
opening into the ink well, until the level of the ink in 
the well rises high enough to close the opening. The 
holes in the neck being located at different levels, it is 
evident that the amount of ink in the well may be re- 
gulated by placing the desired hole opposite the verti- 
eal groove. When not required for use, the ink in the 
reservoir may be shut off from the outside air by turn- 
ing the reservoir so that the vertical groove will be 
completely closed. 
s+ o> ——————_ 
The Cost of War, 

The Christian Work gives the following figures re- 
garding the cost of war and the casualties caused by it : 

In the last two hundred years France has spent 
£993,000,000 in war. Even Belgium spends every year 
46,000,000 francs on her army. In less than three 
hundred years Great Britain alone has spent £1,357, - 
000,000 in war. At Bannockbura 135,000 men fought, 
and 38,000 were killed or wounded. Italy spends every 
year 14,000,000 lire (£560,000) on her army and navy. 
The French army costs every year 675,000,000 francs ; 
the navy, 209,000,000. The peace footing in the Rus- 
sian army calls for the services of 170,000 horses. 
The army of Bolivia costs the people of that impover- 
ished country £360,000 a year. At Gravelotte 320,000 
men were engaged, of whom 48,000 were killed or 
wounded. 

a Op a 

In alate number of Comptes Rendus isa report of M. 
Flammarion that, in the month of April, three new 
divisions in Saturn’s ring liad been observed between 
the Cassini division and the Crape ring, thus separat- 
ing the inner bright ring into four zones. One of the 
dividing lines was more conspicuous than the other 
two, which were observed with difficulty, because of 
faintness. Such divisions have been observed before, 
and some of them, if not all, are due probably to the 
attraction of the planet’s satellites. M. Flammarion con- 
cludes that the fainter divisions are variable and due 
to the cause just named. 
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Science Notes, 

The Zopherus melicanus is the only known species of 
the American beetle that has strength enough in its 
mandibles to cut metai—a fact that was accidentally 
discovered by F. W. Devoe, says the Medical Age. 
Some specimens of this insect were sent him from Bra- 
zil, and being busily engaged at the moment of their 
arrival, he simiply provided them temporary quarters 
in a glass jar with a pewter top. Within less than 
forty-eight hours they had cut holes in the metal suf- 
ficient to protrude their heads, and would soon have 
escaped had not their operations been detected. 

In connection with its work on clouds, the Weather 
Bureau has issued a sheet giving illustrations of the 
typical cloud forms. The accompanying text contains 
descriptions of the clouds, and also data as to their 
mean heights and velocities. The sheet was prepared 
as an aid to observers in their cloud work. Most of 
the types selected aré good, and the reproductions ex- 
cellent as a whole. The altostratiis and stratus are, 
however, tnsatisfactory. The International Cloud 
Atlas, which has just been issued. gives us the cloud 
types selected by the International Cloud Commit- 
tee, and these will, of course, now be the standard 
for the world.—Science. 

E. A. De Schweinitz and M. Dorset find that the 
amount of crude fat in tubercle bacilli (see Ph. J. [4]. 
1, 179) is about 37 per cent of the weight of the dried 
germs. The fat, about 3°5 gm. of which was extract- 
ed from the microbes, yielded a hard soap on saponifi- 
cation with sodium hydroxide, and proved to be prin- 
cipally a glyceride of palmitic acid. In addition, it 
contains a minute amount of the glyceride of a volatile 
fatty acid, to which tuberculosis cultures owe their 
characteristic odor, and very small amounts of lauric 
acid (?) and an acid with an unusually high melting 
point, having apparently a larger carbon content than 
any acid previously noted in plants (Jour. Am. Chem. 
Soe., xviii, 449), 

Dr. Ferdinand Ranwez has made use of the X rays 
to detect mineral substances added to saffron as adul- 
térants. Out of four specimens so examined, only one 
was found to be pure; another contained 62°13 per 
cent of barium sulphate, and a third 11°75 per cent of 
that compound, together with a certain proportion of 
potassium nitrate. The fourth specimen contained 50 
per cent of pure saffron, and the rest consisted of some 
substitute for that drug, faced with barium sulphate 
to the extent of 28°6 per cent. The pian adopted was 
to wrap a gelatino-bromide plate in black paper, place 


’ the saffron upon this on the same side as the sensitive 


film, then allow the rays to act for four minutes, after- 
ward developing and fixing in the usual manner. The 
foreign matter is very sharply indicated in the print 
illustrating the paper, which appears in the Annales 
de Pharmacie for May. 

An interesting case of mimicry in plants is described 
in the Botanical Gazette, that of the seeds of the 
‘Philippine Island bean” from the coast near Manila, 
which so closely resemble the quartz pebbles among 
which they fall, in shape, size, color, luster, hardness 
and stratification, as to be indistinguishable from them 
except by a very close examination. The size and 
shape of the beans are both very variable, ranging 
from four to nine tenths of an inchin length; some 
perfectly resemble well rounded beach pebbles, while 
others mimic pebbles which have been broken across. 
Their color varies from moderately dark to light drab, 
some giving a faint greenish tinge; others resemble 
pebbles of chalcedony or of crystallized quartz. Near- 
ly all the specimens show a series of approximately 
parallel darker lines passing round, very suggestive of 
stratification. All are quite hard, cut only with diffi- 
culty with a knife, and give a clinking sound when 
shaken together in the hand. They are not affected 
by soaking in sea water. 

The last number of the American jourgal, Modern 
Medicine and Bacteriological Review, draws ttention 
to a report recently drawn up by Prof. Conn, of the 
Western University, on the bacteriology of milk, prv- 
lished by the United States Department of Agricul 
ture. Examinations of milk made at various piaces 
yielded numbers varying from 380,000. to 9,000,000 
microbes per ounce. The milk supply of Boston was 
found to be particularly rich in microbes, as many as 
135,000,000 germs being found per ounce. The Boston 
Medizal and Surgical Journal lately reported a case in 
which a young wan contracted tubercular disease by 
drinking milk from a herd of cows, 59 of which were 
afterward found to be tuberculous, while two persons 
employed in making butter from the same herd, and 
who drank large quantities of milk, also became in- 
fected. Although much has been accomplished in our 
country of late years to improve the sanitary con- 
ditions surrounding our public milk supplies, yet a 
great deal still remains to be done, and there cannot 
be a doubt that the next Important step will be the 
distribution by our dairies of ‘‘ pasteurized” milk and 
butter. The example has already been set by one im- 
portant London dairy company, and it is to be hoped 
that others will follow what is, after all, but a tardy 
imitation of what has been done for some time past by 
our more enlightened neighbors on the Continent. 
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Are Health Resorts Dangerous ? 


The Journal of Hygiene, in a recent number, says: 
“Forty years ago, Mentone was a happy village in 
France, where lived peasantry happy in their farms 
and in their superb physical state, conditioned by the 
climate. It was discovered that the region was a 
most healing one for consumptives, and it became the 
Mecca for the unfortunates of Europe so stricken. The 
inhabitants abandoned their farms to wait upon the 
strangers. The strong, healthy women forsook their 
dairies and became the washerwomen of the consump- 
tives’ clothes. No precautions were taken; the disease 
was not then understood as now, the theory of tuber- 
cle bacillus not having been discovered. The place to- 
day is bacillus-ridden, a pest hole, death itself. The 
hitherto strong inhabitants are emaciated, a coughing, 
bleeding people, filled with the gerins of consumption. 
The soil and air are both contaminated with the 
tubercle bacilli. It is no longer a health resort.” 

The same fate, it is believed, awaits many other 
similar localities unless active measures are taken to 
destroy all germs. This will be a most difficult task, 
because consumptives themselves, as a rule, are not 
thoughtful of the danger they spread, or of the rights 
of others. They should bear in mind that if all the 
others had been careful, they, too, wight have es- 
caped. 

—--->—__—+ 0 
Glass of the Fifteenth, Sixteenth and Seventeenth 
Centuries, 

Foremost stands Venice, which, at the beginning of 
the thirteenth century, obtained workmen from Con- 
stantinople, and founded workshops that were in full 
activity till 1291, when they were all transferred to the 
neighboring island of Murano. During the fourteenth 
century the principal manufacture consisted of beads, 
imitation jewels, etc., which found a ready market in 
Asia and Africa. In the fifteenth century an impetus 
was given to the manufacture, arising from the cap- 
ture of Constantinople by the Turks, and the revival 
of ancient art in Italy; the former throwing the glass 
trade almost entirely into the hands of the Venetians, 
while the latter furnished the artist with fresh and 
valuable sources of design. It was not, however, until 
early in the sixteenth century thatthe very beautiful 
process of which so many and such exquisite varieties 
are to be wet with in private and public collections 
was discovered—a discovery which at first was religi- 
ously kept secret by the manufacturers themselves, 
and against the divulgence of which the Venetian gov- 
ernment passed most stringent orders and threatened 
the severest penalties ; while, on the other hand, the 
glass makers who remained faithful and silent, content 
with Murano, were made citizens of Venice on that ac- 
count alone, the highest official positions being open 
to them ; indeed, such singular honor was paid tothem, 
that masters of the art were looked upon as little in- 
ferior in dignity to the highest nobles, and special and 
peculiar privileges were extended to them. 

During the whole of the sixteenth and seventeenth 
centuries Venice was the principal glass manufactory 
of all Europe, at which every conceivable variety for 
use and ornament was produced. Early in the eight- 
eenth century the Bohemian manufactures became 
noted, and the cut glass of that country caught Fash- 
ion’s ever variable fancy. From that period the art 
gradually declined at Murano, and the privileges of 
the glass makers were annuled. Then came the decay 
of the republic of Venice, and its destruction by the 
French at the close of the eighteenth century; since 
which time, although the manufacture of glass is still 
carried on at Murano, its glory has quite departed, and 
its principal trade again reduced to beads and orna- 
ments. 

More even than for the exquisite beauty and delicacy 
of its contours and proportions, Venetian glass is cele- 
brated for its ornamental patterns in latticinio, or 
milk- white threadwork, enamel, ete. The principal and 
most characteristic varieties of the manufacture were : 

(1.) Subjects in white or stained glass, ornamented 
with enamel colors and gilding. ; 

(2) Glass ornamented with latticinio, or small milk- 
white threads, which, either milk-white or otherwise 
colored, are inclosed in the glass. These are spirally 
twisted into a charming variety of patterns. 

(3.) Pieces in which two sheets of thin glass are con- 
joined, so as to form a network of latticinio or other 
colored threads, between each mesh of which a small 
air bubble is formed. The extreme delicacy, exact- 
ness, and minuteness of these pieces have defied all 
efforts at successful imitation. The variety was known 
as vitro di trina (lacework glass). 

(4.) Mosaic glass, in which slices of colored threads 
or reeds were placed within two layers of white glass, 
and fused into masses ready for forming vases, ete. 
This kind has been very successfully revived in the 
present century. It was termed millefiore or vitro 
fiorito (flowered glass). 

<5.) Glass in which minute particles of gold are ar- 
ranged in patterns and fused, or in which metallic 
filings were dropped in the process of fusion, so as to 
form patches or specks of gold, ete., called aventurine. 

(6.) Dark mottled glass, of various colors, fused and 


blended, which, when held to the light, shows a deep 
raby color. To thisspecies the German word schmeltze 
has been applied. 

Other varieties were named schmelz aventurine, a 
combination of the last with the gold specks of the 
aventurine ; frosted or crackle glass, and frosted glass 
with masks, flowers, etc., blown in relief on it from 
within. 

These are some of the principal processes found in 
oid Venetian glass, which, besides the elegance of its 
forms already noticed, is remarkable for some most 
grotesque and curious designs in the shape of animals, 
fishes, nondescripts, etc., which are stated to have been 
chiefly in use for chemical purposes. Some of the fore- 
geing processes have been imitated in other countries, 
but Venetian glass far surpasses them all in the beauty 
and variety of its outlines and the fragility of its ma- 
terial, which was of so delicate a nature that it was 
believed if poison were poured into certain of the 
finest specimens, the glass would break. 

Germany, Curing the sixteenth and seventeenth cen- 
turies, manufactured a number of large glass goblets, 
ornamented with urmorial bearings, figure subjects, 
foliage, and inscriptions in enamel colors, which 
afford much interest and information on contemporary 
events which commemorate the purposes for which 
they were often specially made. 

Engraving on glass, though commenced with the 
diamond point by the Venetians in the sixteenth cen- 
tury, was carried to greater perfection by machinery in 
Germany, France and Holland, from the seventeenth 
century to the present time. Etching on glass py 
means of a powerful acid was also practiced in the 
seventeenth century, the discovery being attributed to 
Schwanhard, of Nuremberg, whose secret, however, 
died with him. 

The first manufacture of glass established in this 
country appears to have been in the year 1557, at the 
Savoy House, in the Strand. In 1635 a patent was 
granted to Sir Robert Mansell for glass making, but it 
could not have been on any large or important scale, 
as the same patent empowered him to import Venetian 
glass. In 1670 the second Duke of Buckinghatn in- 
duced some Venetian workmen to settle in London, 
but ornamental glass making never prospered, and it 
was not until the present century that the higher 


branches of decorative workmanship have been suc-; 


cessfully practiced, and their application extended to a 
great and increasing variety of subjects. 

It may be remarked that in the arts of glass making, 
pottery and metal work, the East preceded and ex- 
celled the West in works of industrial art.—The Pot- 
tery Gazette. 

— 
Respirability of Air in which 
is 

At the last meeting of the British Association the 
author stated the composition of artificial mixtures of 
nitrogen and of carbon dioxide with air which were 
just able to extinguish various flames. It was found 
that the flames of ordinary candles and lamps were ex- 
tinguished by mixtures which contained on an average 
about 16°5 per cent of oxygen and 83'5 per cent of the 
extinctive gases. A flame of coal gas, however, re- 
quired for its extinction: a:mixture still poorer in oxy- 
gen, and containing 11°83 per cent of oxygen and 88°7 
per cent of the extinetive gases. These results have 
since been confirmed by a different method. 

The method consisted in allowing the flames to burn 
in air inclosed over mercury until they were extinguish- 
ed; the remaining extinctive atmosphere was then 
subjected to analysis, when its composition was found 
to be practically identical with that previously obtain- 
ed from the artificial mixtures. An analysis of air ex- 
pired from the lungs proved that it was also of the 
same composition as that which extinguished the 
flame of an ordinary candle or lamp. The average 
percentage composition of expired air and of air which 
extinguishes a candle flame is as follows: Oxygen, 
15°9; nitrogen, 80°4; carbon dioxide, 3°7. 

Now an atmosphere of this composition is undoubt- 
edly respirable. Physioiogists state that air may be 
breathed until its oxygen is reduced to 10 per cent. 
The waximum amount of carbon dioxide which may 
be present is open to question, but it is undoubtedly 
considerably higher than 8 per cent. Dr. Haldane 
maintains that the above atmosphere is not only re- 
spirable, but could be breathed by a healthy person 
without inconvenience of any kind; he further states 
that no permanent injury would result from breathing 
such an atmosphere for some time. 

The conclusion to be drawn from these facts is that 
an atmosphere must not be considered to he dangerous 
and irrespirable because the flame cf an ordinary 
candle or oi] lamp is extinguished by it. The view is 
very generally advanced that a man must on no 
account venture into air which extinguishes the flame 
of a candle or of a bundle of shavings. It will be seen 
that this precaution may deter one from entering an 
atmosphere which is perfectly safe and respirable, and 
from doing duty of a humane or necessary character. 
An atmosphere which extinguishes a coal gas flame, 


a Candle Flame 
Extinguished.* 


* By Frank Clowes, D.Sc.—From the Engineering and Mining Journal, 
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however, appears to approach closely to the limit of 
respirability, as far as the proportion of oxygen which 
it contains is concerned. Hence the cval gas flaine 
appears to be a more trustworthy indicator of respira- 
bility than the flame of a candle or oil lamp. Un- 
doubtedly the candle and lamp flames shculd be dis- 
carded as absolute tests of the respirability of air. 
“> + Oe 
Etiology and Pathology of Obesity. 

Edgar Thompson, M.D., translates from L’ Union 
Med. for the Medical Review the following as to the 
cause of obesity. As a general rule, obesity is more 
frequent incold climates thanin hot. Theinhabitants 
of the extreme north are very fat from the great absorp- 
tion of fatty foods, oils, ete. This superabundance of 
food with the increasing use of aleohol and a more in- 
door life is favorable to the production of fat. 

The inhabitants of the torrid zone who live on a 
scant fruit diet and exercise constantly in the open air 
rarely fatten. 

All authorities agree that alimentation plays a strong 
role in obesity, out the opinions as to the particular 
foods are not unanimous. 

In thenormal nutrition the fats introduced in the 
alimentary canal are broken up into glycerine and 
fatty acids, and the greater part is oxidized in the 
organism—body heat resulting from the combustion. 
The small amount which escapes immediate combus- 
tion accumulates in the various tissues and constitutes 
a reserve which can be utilized when the supply of fat, 
from without, fails. If the amount of foods are super- 
abundant, or if their oxidation is incomplete, the 
equilibrium will be lost, and the fat will accumulate in 
the cellular tissues, causing obesity. 

The inordinate use of albuminoids can contribute to 
obesity. Lean meat gluttons get fat. In the physio- 
logy of nutrition the albuminoids can be transformed 
into derivatives identical with fats and hydrocarbons. 
These fatty bodies arise when more albuminoids are 
presentec than can be completely oxidized into urea, 
etec.; the surplus is incompletely oxidized into the fats. 

Fat can also be formed fiom hydrocarbons (sugars). 
One part is oxidized in the organism, while the rest is 
transformed into fat (Liebig). Selon Beauniz explains 
the formation of fat in connection with hydrocarbons 
ina different way. He suggests that the hydrocarbons 
are not changed into fat at all, but being more easily 
oxidized than the fat in foods, they will be taken up 
for combustion in preference to the latter, and all of 
the ingested fat will,[therefore, accumulate unchanged, 
producing obesity. 

The author concludes that all kinds of foods ean pro- 
duce fut. Beverages can influence the deposition of 
fat. It is generally admitted that water, taken in 
large amounts, favors corpulency. Dancel’s treatment 
of obesity is to limit the water drank by the patient. 
The alcoholic obese bloat is proverbial. Alcohol 
eauses the accumulation of fat by limiting its oxida- 
tion. The alcohol acts as an easily combustible food 
and displaces the fatty foods by reason of its greater 
affinity for oxygen. This habit can be a cause of 
obesity. . 

Lack of muscular exercise hinders the oxidation of 
the fats as well as the other nutritive metamorphoses. 
Sedentary habits have a similar effect. In the female, 
obesity has a close connection with certain phases of 
genital life. Some women fatten immediately after 
marriage ; others become obese after pregnancy ; others 
still, after the menopause. 

Frequently obesity develops from an accidental 
cause, change from an active to a sedentary life pro- 
motes it; sometimes it occurs after an acute febrile 
disease, as pneumonia and typhoid fever. All those 
nutritive changes which hinder the oxidation of fats 
promote obesity. 

Le a 
A Living Fossil. 

Prof. Denny recently gave a demonstration to his 
students at Firth College, Sheffield, England, of a 
very unusual and interesting nature, says the West- 
minster Gazette. Among the most ancient of‘animals 
still inhabiting our planet is the so-called mud fish 
(Protopterus) of Africa—a creature worthy of our re- 
spect, if only in consideration of its vast antiquity, 
which dates far back in the early ages of the world. 
Of popular interest, the most striking feature of the 
mud fish is the possession of lungs as well as gills. On 
the approach of the dry season, in its natural haunts 
in Central Africa, the mud fish hollows out a chamber 
in mud, and enters upon a period of rest extending 
over many months, during which time it is without 
access to water, and breathes air only. While in the 
mud these fishes may be dug up, and survive even 
after a journey across the world in the dry state. 
Prof. Denny received a short time ago one of these 
mud blocks. In the presence of the students the hard 
block was placed in warm water, and after being thus 
exposed for nearly two hours the fish, which went to 
sleep in tropical Africa many months ago, awoke and 
eame forth from itstemporary sepulcher to find itself in 
a bath of tap water in the biological laboratory of 
Firth College, where it is now alive, and doubtless 


happy. 
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ACCURATE MEASUREMENTS. 

In many machine shops and manufactories where 
zs inch or sy inch is considered close enough, it is not 
realized what degree of accuracy is meant by half or 
quarter of a thousandth of aninch. There are, how- 
ever, a great many shops and manufactories, as well 
as government machine construction shops, in which 
one-half or one-quarter of a thousandth of an inch is 
spoken of as a quantity of considerable importance. 

In modern machine tool building, graduating of 
seales, etc., the call is for 
greater accuracy, and ma- 
chines have been designed 
to meet this demand. 

Accurate readings from 
a micrometer caliper can 
be made to zgiga Of an inch; 
from this one is able to 
judge with what care the 
parts of such an instru- 
ment must be made, as a 
slight inaccuracy in any 
one of the parts will often- 
times throw the others out. 
of adjustment, and impair 
the result. 

Expensive special ma- 
chinery of great accuracy 
is necessarily required for 
thisclass of work. These 
machines have been the 
outgrowth of long experi- 
ence and the constant ap- 
plication of some of our 
best mathematicians. The 
final testing of a caliper of 
the kind mentioned above 
must be made with the 
most delicate instruments, 
or with standards made to 
exact size. 

The accompanying cut 
shows the measuring ma- 
chine, one of the numerous appliances for securing great 
accuracy peculiar to the shops of the Brown & Sharpe 
Manufacturing Company, of Providence, R. I., and 
used for the measuring of standard gages, and other 
tools that must be finished to exact size. 

One of these machines was exhibited at the World’s 
Fair, at Chicago, where it was shown publicly for the 
first time. The base of the machine consists of a mas- 
sive bed 18 inches high. Ontopof this bed there are 
two movable heads, fitted to the broad flat surface, 
and gibbed at the sides. ‘The large head, shown at the 
Jeft, carries a bar having a finely graduated scale, 
graduated to fortieths of an inch, fastened to the up- 
per side. The gradu- 
ations on the inner 
side of the scale are 
so fine as to be nearly 
invisible without the 
aid of aglass. Above 
this scale is a micro- 
scope, fitted with a 
micrometer eyepiece, 
for reading the yzra- 
duations: the micro- 
scope is mounted 
upon a slide parallel 
with the scale. By 
the use of this slide 
the capacity of the 
machine is 16 inches 
in length. 

On the smaller 
head, shown at the 
right, also movable, 
is a micrometer 
screw. The micro- 
meter graduations 
are read by means of 
a vernier scale, nak- 
ing the value of the 
graduations equal 
0:00001 of an inch. 

The cone shown at 
the back of the ma- 
chine is for the pur- 
pose of conrentrat- 
ing the light npon 
the graduations of 
the scale. 

The chief adjust- 
ment of the machine 
is made by the ad- 
justment of the hair 
line of the micro- 
scope. coincident 
with the lines of the 
finely graduated 
scale. ‘The other 
measuring point is 
placed by means of 


MACHINE FOR MEASUREMENTS 


the micrometer screw in the head at the right of the 
machine. 


In taking a measurement the machine is first adjust- 
ed to a point on the finely graduated scale correspond- 
ing to the nearest 40th to the size to be measured. 
Distances less than #4, of an inch are obtained by 
means of the micrometer screw. 

Measurements may be made on this machine to 
000001 of an inch, and with ordinary care measure- 
ments may be made of variations not exceeding 0°00005 


of an inch, In the same class of appliances is the Odon- 
tom engine for milling templets and for making cutters 
for the teeth of epicycloidal gears with the curves theo 
retically correct. The variations left by the milling 
cutters made from these templets do not exceed 0°001 
of aninch. A standard yard, used for reference, may 
also be considered one of these appliances. 

+ 0 +> oe _—_—_—_ 

X Rays and the Aurora Borealis. 

A series of experiments of the greatest interest, 
relative to the action of a powerful magnetic field 
upon the cathodic rays in Crookes or Hittorf tubes, nas 
been undertaken by Mr. Birkeland, who has pub. 
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lished the results thereof 
Tiddskrift, of Christiana. 

These experiments show that in such a field the 
cathodic rays are considerably deflected in the direc- 
tion of the lines of foree and may even be concen- 
trated upon the surface of the glass to such a degree 
as to cause the fusion of the latter. Much more than 
this, they clearly prove that the rays that emanate 
from one and the same cathode fall in groups whose 
physical constants are connected by some definite law, 
just as are the frequencies 
of the different tones emit- 
ted by arod in vibration. 

These researches present 
some importance as con- 
cerns the theory of the 
aurora borealis, As well 
known, Mr. A. Paulsen, 
the learned director of the 
Meteorological Institute of 
Copenhagen, claims that 
the aurora borealis owes 
its origin to the phosphor- 
escence of the air produced 
in the upper regions of the 
atmosphere. Mr. Birke- 
land puts forth the idea 
that terrestrial magnetism 
may be the cause of such 
phosphorescence, which 
becomes intensified in the 
vicinity of the terrestrial 
poles.—L Electricien. 

——<9 0-2 0 @—_____ 
The Quinquennial Cen- 
sus of London. 

The result of the census, 
taken for the purpose of 
ascertaining the number 
of persons present within 
each parish in the admin- 
istrative county of Lon- 
don, on the night of Sun- 
day, March 29, has not yet been officially declared, 
but we believe the return will show an increase 
of 221,000 in the population of the prescribed area 
since the census of 1891. At that date the popula- 
tion of the administrative’ county, which includes 
the hamlet of Penge, was 4,232,118. We may, there- 
fore, reckon that the total was raised at the close 
of March last to something like 4,453,000. When the 
census of 1891 was taken, the population of Penge was 
found to be 20,375. In 1894 it wasestimated by the reg- 
istrar-general at 20,589, showing, therefore, a sinall rate 
of increase. If we add the whole of the quinquennial 
increase of the administrative county to the population 
of London, as shown 
in 1891, we get a 
total of 4,482,743, 

The registrar-gen- 
eral has estimated 
that the population 
of London, by the 
middle of the present 
year, would. be 
4,435,955. But there 
is a gain of three 
months in this reck- 
oning, owing to the 
circumstance that 
the national census 
is taken at the com- 
mencement of April, 
or three months 
earlier than the 
midsummer’ epoch. 
As there is an in- 
crease of more than 
43,000 in the popula- 
tion of London ina 
year, the three 
months’ deduction 
will bring down the 
estimate to 4,425,000 
for March last, or a 
quinquennial in- 
crease of a little over 
213,000. It happens 
that, if we take the 
increase estimated 
by the registrar-gen- 
eral for each year 
from 1891 to 1895, 
both inclusive, there- 
by constituting a 
quinquennial period, 
the increase becomes 
212, 593. 

The recent cen- 
sus seems to show a 
more rapid growth. 
—London Stand- 
ard. 
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Dark Light, 

The claims of M. Gustave Le Bon, a French physi- 
cist, to have discovered what he terms ‘dark light ”"— 
an invisible form of radiation arising from the passage 
of ordinary light through apparently opaque metal 
plates, and capable of producing shadowgraphs like 
those of the X rays—have’already been noticed in these 
columns. M. Le Bon’s experiments have been described 
before the French Academy of Sciences, a sufficient 
proof that they have been performed in good faith ; 
but his conclusions have been usually looked upon with 
suspicion, men of science 
having generally thought 
that he has been deceived 
by the filtration of light 
through chinks in his plate 
holder, or by some similar 
action. Nevertheless, his 
experiments and papers 
continue, and in his last 
paper, read on May 11, he 
asserts that many forms of 
invisible radiation, includ- 
ing Roentgen’s X rays, rays 
from fluorescent bodies, 
the rays discovered by him- 
self as noted above, and 
others, are all merely forms 
of “dark light,” which 
term he thus widens in ap- 
plication to cover all kinds 
of radiation capable of af- 
fecting a photographic 
plate, but not the retina of 
the eye. Le Bon’s experi- 
ments have been unac- 
countably neglected in this 
country. They are so sim- 
ple that it should be easy 
for almost anv one to prove 
the truth or falsity of his 
claims, yet no one appar- 
ently has thought it worth 
while to take the trouble, 
One American scientific 
magazine of high repute 
even refers to his experiments as experiments on X rays, 
says the Literary Digest. It is quite certain, however, 
that there are forms of invisible radiation capable of 
taking a photograph, besides the famous X rays. 
Some of the methods of photographing ‘in the 
dark” were known, in fact, long before Roentgen’s 
discovery. It may be that Le Bon has really discov- 
ered a new and related form of radiation, and in any 
ease hisrecent classification of all such forms under one 
comprehensive head is astep in the right direction. 
We translate below an extract from the paper alluded 
to above, together with an abstract of other portions 
of it, from Cosmos (Paris, May 238): 

“To place his previous experiments definitely beyond 
all the objections brought 
against ‘dark light,’ nota- 
bly that which suggests 
the filtering of ordinary 
light through the cracks of 
the plate holder, M. Le 
Bon has undertaken new 
experimnents with the ob- 
ject of condensing it on 
the surface of metal plates, 
and then obliging it to pass 
through these and act on 
photographic plates in 
darkness. We quote from 
his communieation the de- 
scription of his experi- 
ments: 

“*Take a sheet of cop- 
per and one of lead, about 
one millimeter in thick- 
ness; place each of these 
two sheets in a _ photo- 
graphic printing frame in- 
stead of the sheet of glass 
and expose one of the faces 
—one only—at a distance 
of 20 centimeters [8 inches] 
to the light of an electric 
are, for one hour. Re- 
move the two frames to 
darkness and allow them 
to cool for two hours. Re- 
move the sheets from their frames; then, between the 
two faces that have not been exposed tothe light, place 
a sensitized glass plate, and the object thas we wish to 
reproduce, a photographic negative for instance, taking 
eare that the object shall be between the copper and 
the sensitized plate. To avoid all contact action, be 
careful to separate the sensitized glass from the object 
to be reproduced, bv a sheet of glass or celluloid. It 
will be sufficient to leave the whole in darkness for five 
or six hours, to obtain on development. a perfect image 
of the object placed between the metal sheet and the 


photographic plate. It is then evident that the light 
condensed on one of the faces of the sheet of copper 
has traversed the metal and made an impression on the 
photographic plate.’ 

‘*Adopting the term ‘dark light’ for all forms of 
invisible radiation hitherto discovered, M. Le Bon 
believes that he has been able to establish the follow- 
ing classification : 

‘-X Rays.—These traverse black paper and organic 
substances, do not. pass through most metals, and are 
neither reflected nor refracted. 
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“Invisible Rays from Fluorescent Bodies.--These pass 
through metals, as Messrs. D’Arsonval and Becquerel 
have shown, are refracted and reflected, and present, 
consequently, no peculiarity permitting us to identify 
them with the X rays. 

‘*Rays that are Formed when’'Visible Light Falls on 
Metallic Surfaces.—The researches of M. Le Bon show 
that these rays do not pass through black paper, nor 
through the greater part of organic substances, but 
that they pass through a large number of metals. 
They also possess the property of being condensed and 
diffused, like electricity, on the surface of metals. 

“Rays Belonging to Organic Beings.—Rays are 
emitted by organized beings in darkness, which allow 
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From photographs supplied by the Société de Geographie. 


us to photograph them, as M. Le Bon has shown by 
operating on ferns, fishes and various animals. These 
rays appear to be related to the invisible rays of phos- 
phorescence, but they differ nevertheless in that they 
do not pass through metallic bodies, at least those 
experimented upon—notably aluminum.” 
+8 

Como. in Italy, is the birthplace of Alessandre 
Volta, and will celebrate, in 1899, the hundredth anni- 
versary of his invention of the voltaic battery by an 
electrical exhibition and congress. 
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THE MATABELES AND MASHONAS. 
BY P. LEMOSOF, IN MAGASIN PITTORESQUE. 

Matabeleland and Mashonaland form part of Brit- 
ish Zambezi or Rhodesia, as it has been named from 
Cecil Rhodes. Various conventions with the neigh- 
boring powers.have assured to England the possession 
of this vast country extending northward from Cape 
Colony, and which a privileged company—the Char- 
tered Company—has tried to render valuable. The 
results thus far obtained by no means correspond 
tothe amount of money and labor expended in the 
exploitation of the. coun- 
try; for, although some 
parts of the territory, in 
the neighborhood of the 
rivers—like that in the 
neighborhood of Senna 
shown in our engraving—~ 
present a real tropical 
beauty, the greater part 
of Zambezi is arid and 
barren, its only riches 
being a few auriferous 
veins which scarcely repay 
the cost of the first instal- 
lation; and furthermore, 
it is very difficult to estab- 
lish trade with the na- 
tives, especially with the 
Matabeles, who are sup- 
posed to belong to the 
most refined tribe of the 
Kafir races. Imperious, 
warlike, accustomed to 
maintain themselves by 
their raids on neighbor- 
ing tribes, Matabeleland 
was, until a few years ago, 
a very powerful realm. 
The chiefs of all of these 
South African tribes, the 
Mashonas, the Matabeles 
and the Zulus, enjoy a 
real authority in spite of 
their air of indifference 
and physiognomies which 
offer so little that is attractive in the eyes of white 
men, and for this authority there is fierce contention 
among the descendants of a deceased chief. 

Like the ancient feudal lords, African princes 
usually obtain supremacy over their people only 
at the price of the blood of their opponents. The 
reign of the last monarch of the Matabeles, Lo Ben- 
guela, was‘inaugurated by the massacre of all of his 
brothers. It istrue that he was encouraged in this 
particularly by his sister Njina, who hoped also to 
gain power, but having, in her turn, been accused of 
casting a spell over the queen, rendering her barren, 
the tender sister was condemned to death and hung 
from a tree on April 2, 1880. It is thus seen that the 
women of these countries 
play a certain! part, in 
spite of the state of servi- 
tude endured by the 
“weaker” sex among all 
primitive races. The dis- 
tribution of work is often 
quite the reverse of that 
which we are accustomed 
to see among civilized 
people. On the shores of 
the Zambezi, especially 
where the breeding and 
raising of cattle is impos- 
sible on account of the 
ravages of the fly tze-tze, 
agriculture constitutes the 
only occupation of the in- 
habitants. The work of 
the fields falls entirely 
upon the women, who 
start off early in the morn- 
ings to cultivate the 
ground and raise the grain 
and corn. Mitlet or sor- 
ghum, called mabele by 
the Matabeles and 
imphi by the other tribes, 
constitutes their principal 
food. The cooking is 
carefully attended to by 
the men who remain in 
the village, and they also take care of the household 
arrangements. After the return home the members 
of the family assemble around the pot, into which 
each one dips his five fingers and makes a ball, which 
quickly disappears down his throat. ‘This is the one 
meal of the day. They talk often until very late at 
night, all smoking the daga, a kind of native tobacco, 
after which all go to bed, either inside of the huts or 
in the open air, rolled in a sheepskin. 

Contrary to the practice among other African races, 
the Matabele women are subjected to a most austere 
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regime, suchas is almost unkaown among other primi- 
tive peoples. Any immorality, especially of young 
girls, is severely punished, and European travelers 
have seen young people instantly put to death for 
such offenses. This severity is much relaxed in re- 
gard to their relations with whites, the birth of a 
halfbreed child giving prestige to the mother, 

The dwellings of the Matabeles, as well as those 
of the Mashonas and other Kafir races of Southern 
Atrica, vary according to the importance of the tribes 
and the positions of the occupants. Those intended 
for the masters are generally round, spacious, with 
an opening serving for a door by 
which admittance is obtained to 
the kraal or inclosure reserved 
for the members of the fatily. 
All are made of reeds or bam- 
boo. Some of the tribes give a 
certain elegance to the construc- 
tion of their houses, which are 
square and thatched, recalling 
the isbas of. the Russian peas- 
ants. The huts occupied by the 
servants and slaves are, on the 
other hand, nothing but misera- 
ble kennels, often much dilapi- 
dated, and fora door there is 
only a hole at the base of the 
hut, which can be entered only 
by crawling in. 

A slow transformation, how- 
ever, is taking place in the lives of these-people, as 
European civilization penetrates into their country. 
The “Chartered Company,” often decried, has al- 
ready accomplished considerable work: roads have 
been made, railroads built and exchanges established 
where the natives become familiar with European 
products, the néed of which-they begin to feel more 
and more. Who knows but these grown-up children, 
gay, unconscious, naive rather than perverse, may 
render a great service to humanity by trying to fer- 
tilize the immense tracts which are still uncultivated 
and which {can be transformed into productive land 
only by the labor of man ? 

a 
A NEW STEADY REST FOR ENGINE LATHES, 

A handy form of steady rest, so arranged as to facili- 
tate the lining up of work in the lathe, has been pat- 
ented by Mr. John H. Blum, of the Western Iron 
Works, East Second Street, Butte City, Montana. 
The-stand is made in two halves, which are hinged to- 
gether, and secured by a bolt at the free ends; the 
base being adapted to slide longitudinally on the bed 
of the lathe, and to be secured thereon by a suitable 
clamp, as shown in the accompanying illustration. 
The stand is annular in shape and is accurately turned 
to receive an annularjjaw carrier, whose periphery is 
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beveled and rotates snugly in contact with the 
stand. 

In the jaw carrier are a number of radial grooves, in 
which the jaws that engage the work are fitted to slide 
freely. Each of the jaws carries a bolt, which extends 
at right angies to the jaw, and passes through a cam 
slot formed in a flat ring which is mounted to turn ina 
circular recess formed on the inner face of the jaw 
carrier. These bolts also pass through radial slots 
formed in the back of the stand. Thering is provided 
with a handle, by the operation of which the boltsand 
the jaws to which they are attached are caused to 
travel in the cam slots and are given aradial motion to 
or from the work in the lathe. By this means the jaws 
are simultaneously moved in to engage the work, and 
the jaw bolts having been tightened up, the work so 
engaged is held in the center of the rest. If it is de- 
sired, the jaws can be provided with rollers as shown in 
the illustration. 


NATIVE MEAL. 


Extraordinary Skin Grafting. 

Dr. Nicholas Senn has made a successof ai extra- 
ordinary operation in skin grafting, says the Chicago 
Times-Herald. Nothing of the kind was ever tried 
before, and the eminent Chicago surgeon has startled 
his medical brethren again by his daring, and is re- 
ceiving their plaudits for the triumph of his remark- 
able experiment. 

The parboiled hand of a man, devoid of skin on its 
back, was inserted in a puncture made between the 
skin and flesh of the man's 


own stomach and fastened 


there for three weeks, literally in a sling of skin and 
flesh. When it was removed it was found that the 
skin of the stomach had grown to the back of the 
hand. It was carefully treated, trimmed down to 
where it should grow, and a triumph in the surgery of 
skin grafting was made public. 

The patient is E. E. Lyday, cashier of the First 
National Bank of Newton, Iowa. He has been a resi- 
dent and business man of that place for years. Mr. 
Lyday was a victim of a wreck on the Chicago, Rock 
Island and Pacfic Railway at Grinnell, Iowa, in 1894. 
The hot air pressure on a coach at that time severely 
scalded hisface and hands. He was scarred for life. 
In the course of time he recovered the use of his left 
hand, but his right hand wasso parboiled and maimed 
that he lost control of it. The member was like a 
piece of mangled beef. The skin was hopelessly and 
permanently gone from finger tip to wrist. 

Being possessed of means, Mr. Lyday sought the 
bestof surgical aid regardless of expense, but without 
avail until recently. Several weeks ago he came to 
Chicago and went to St. Joseph’s Hospital. Dr. Senn 
was summoned. 

The surgeon found that the hand baffled all old 
remedies at grafting. He finally Gecided to make an 
experiment as the last hope for relief. Llyday shud- 
dered at the suggestion, but pluckily agreed to the 
test. Dr. Senn decided that the chance was to slicea 
piece of skin in Lyday’s breast or stomach so that the 
hand could be inserted therein between the flesh and 
skin, thus practically making a sling of skin and flesh, 
in which the patient could rest his disfigured hand. 

Lyday first submitted to the knife April 25. A piece 
of his skin three inches in width, five inches long and 
one-quarter of aninch thick was skillfully cut. The 
unique bandage was lifted to permit the insertion of 
the mangled and scalded hand which needed a new 
covering. The hand was placed in this novel grafting 
device. The triumph was complete. The skin had 
grown on the back of the hand, and a process was 
promptly applied to substitute another skin onthe 
stomach and breast from which the strip had been 
transferred to the hand. 

A photographer took advantage of the opportunity, 
and several good negatives of the achievement were 
secured. Mr. Lyday is in excellent spirits, and Dr. 
Senn naturally is proud of the success of his novel ex- 
periment. 

ei eo 
The Bicycle Among the Savages, 

Osear Tomare, the prince of the island of Bora Bora, 
one of the largest of the Society Islands, in the South 
Pacific Ocean, arrived recently in San Francisco from 
Scotland, where for the last five years he has been 
taking a course in English. The prince is a tall, dark 
young man, about twenty five vears of age, with a 
pleasant, affable manner. He was a nephew of the late 
King Pomare, the last ruler of the island of Tahiti, 
and a cousin of Queen Mamea, who was recently de- 
throned as the sovereign of the rebellious natives of 
Raiahtea. 

When Prince Tomare left his home in theislands five 
years ago, he could not speak a word of English, but 
now he converses, not only in the Anglo-Saxon tongue. 
but in French and German as well. He is anadvanced 
student in political economy, and spent nearly a year 
in studying art in Paris, where his oil paintings re- 
ceived very high commendation. 

“T went to Scotland to be educated,” said the prince 
to a representative of the San Francisco Examiner, 
“ because a great many of the young men of the royal 
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Arthur Brander and John Brander, both friends of 
mine, were educated in that country. I wasa stud- 
ent at the Edinburgh University. The rules are very 
strict, and so are the professors, but it is all for the 
best ; you learn a great deal more. 

‘* Thave been all through Europe—France, Germany, 
Great Britain and Greece—but there is no country that 
shows such a great awount of enterprise as America. 
New York, I think, is the greatest city in the world, 
and San Francisco is the prettiest. I am not a 
stranger, for I stayed here a 
month when on my way to 
Scotland. 

“T am a confirmed bicyclist 
and ride whenever I get a 
chance. I believe I would have 
ridden out here from New York 
if the roads had been good. On 
Monday I am going down town 
to purchase twelve wheels to 
take home with me for the 
members of my household and 
my family. They will be the 
first wheels to be introduced in 
the islands, and I know the 
natives will ve astonished when 
they see them. It will be 
funny to seea lot of men and 
women with nothing on but 
pareus (native body cloths) 
riding around on bicycles 
among the banana trees.” 

————_s+0+-o____——_ 
AN AUTOMATIC DUPLICATOR. 

The Neostyle Company, of 100 Church Street, New 
York, forthe past ten years manufacturers of neo- 
style duplicators, have just placed upon the market 
the automatic neostyle, a machine which, owing to 
its efficiency and simplicity, and to the admirable 
work it performs, will be found a convenient adjunct 
to any office. 

With the automatic reostyle an original is written 
either with the neostyle pen or ordinary typewriter 
on asheet of patented stenci] paper. The stencil is 
then laid on the printing platen, and a slight move- 
ment of the lever causes the frame to close, then the 
stencil is automatically held in the printing frame. 
All that is now necessary to do is to feed the machine 
and operate the lever. The ink is fed automatically, 
the supply being regulated by a small thumb screw. 
Copies can therefore be light or dark, according to 
the ink that is allowed to flow (a thousand copies can 
be taken without touching the ink fountain). This 
ink, assoon as itis deposited on the plate, is taken up 
automatically by two rollers which distribute it 
evenly, the ink plate revolving a quarter of a turn at 
each impression. The movement of the lever brings 
the printing roller across the stencil, the pressure 
being regulated automatically, thus insuring an even 
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copy. As soon as copy is taken the movement of the 
lever is reversed, the frame opens and the sheet is dis- 
charged automatically. A simple indicator shows the 
number of copies printed. The machine can be made 
ready or closed up in five seconds, without disconnect- 
ing a single part. 
8 

In the year ending May 10, 1896, photographs of the 
sun were taken at Greenwich with the Dallmeyer pho- 
toheliograph, mounted on the terrace roof of the south 
wing of the Physical Observatory, on 229 days, and of 
these, 459 have been selected for preservation, besides 
14 photographs with double images of the sun for de- 
termination of zero of position angle. For the year 
1895, Greenwich photographs have been selected for 
measurement on 249 days, and photographs from India 
and Mauritius—filling up the gaps in the series—on 
113 days, making a total of 362 days out of 365 on 
which photographs are avaiable, 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances, 


CaR FENDER.—Oscar L. Whitney, 
Cambridge, Mass. The object of the invention is to im- 
prove that class of fenders consisting of a horizontally 
projected buffer, adapted to receive the person or ob 
struction rw down by the car, and to providesuch fend: 
er with improved mechanism whereby persons and ob- 
structions falling under the fender may be saved from 
contact with the wheels or other portions of the car. The 
invention consists of a combination of the longitudinally 
slidable fender, the drop catcher supported thereon so 
that the catcher will be moved bodily rearwara in unison 
with the fender in case of a collision, a supporting device 
for holding the catcher in an elevated position, and me- 
chanism for releasing the catcher. 


CarR FENDERS.—Octavius A. White, 
New York City. Theinvention relates to improvements 
in car fenders. The object is to produce a very inexpen- 
sive and simple apparatus of this kind, which may be 
conveniently applied to acar, and in which oppositely 
revoluble drums are employed, these being arranged so 
that in case a person is run down by the car he will be 
thrown to one side of the track and thus saved from se- 
rious injury. 


Mechanical, 


CRUSHING MIUL.—C. M. Carhart, | 
Plainfield, N. J. The machine, which is simple and ef- ; 
fective, has’for its leading features circular toothed dis, | 
which are engaged by rotatable toothed roller stamps. | 
The carriers for the roller stamps are given concerted ro- 
tary movement and the roller stamps independently ro- 
tate upon their carriers, whereby a striking action is 
obtained for the stamps. The impact of the stamp rollers 
upon the dies thoroughly crushes the material supplied to 
them, and the contact face of the stamps and dies are so 
formed as to retard the material, insuring its proper pul- 
verization, A cushion is providéd between the dies and 
frame of the machine, which prevents the latter from | 
being unnecessarily jarred. The pulverized material is j 
delivered by centrifugal action to an amalgamating sur- 
face from which the refuse passes off through a suitable 
conductor. 


DEVICE FOR Movine GRAIN.—Edwin 
C. Harnden, Carbondale, Pa. The object of the inven- 
tion is to provide a new and improved device for moving | 
grain from one place to another, the device being very 
simple and durable in construction, very effective in ope- 
ration, and more especially designed for unloading grain 
and other loose material contained in cars. The inven- 
tion consists principally of a removable drum, a pulling | 
rope adapted to wind on said drum and connected with the 
scoop, shovel, or like device for moving grain, a ciutch 
mechanism for throwing the drum into and out of gear 
and a controlling rope adapted to wind on the said drum : 
and under the control of the operator, said controlling 
rope controlling the clutch mechanism. 


Press.— Peter Bartoletti, Monongahe- 
la City, Pa. The object of the invention is to provide a | 
new and improved press for forcing plastic material into | 
moulds to form articles of various shapes, the press be- 
ing, however, more especially designed for rapidly mak- 
ing ordinary clay cylinders. The invention consists | 
principally of an intermittently revolving table carrying 
moulds having movable bottoms, a box arranged over 
said table and provided with a reciprocating plunger for 
pressing the material into the moulds, and a fixed cam for ; 
moving said mould bottoms, to push the pressed article 
out of the mould. 


ORE SAMPLER.—Thomas A. Topham, 
Aspen, Col. The object of the invention is to provide a 
new and improved ore sampler which is simple and du- 
rable in construction, very effective and accurate in ope? | 
ration, and arranged to cut out samples from a quantity 
of ore to accurately represent the contents of the whole. | 
The invention consists of a wheel mounted to rotate at a | 
high speed, and provided in its web witha chute extend- 


ing from the back of the web to the front thereof and in | 
an outward direction, to cause the ore entering the chute 
near the center of the wheel and at the bottom of the ; 


web to be delivered by centrifugal force to the front of | 
the wheel. 


TROLLEY FOR KITES.—Thomas J. Rog- 
ers, Jacksonville, Ill. The invention relates to a toy [ 
which is in the nature of a trolley, it being adapted to 
travel on a string attached to a flying kite, and the object 
of the invention is to provide the trolley with wings 
which when spread will serve to carry the trolley up the 
kite string by the pressure of the air on the wings, and 
furthermore to so construct the trolley that a parachute, 
balloon, or any equivalent small object may be carried 
upward by the trolley, and whereby when the trolley ap- 
proaches the bowstring on the kite a trip will be operated 
which will permit the wings of the trolley to close and at 
the same time release the object carried upward by the | 
trolley, permitting it to drop to the ground. When the i 
wings of the trolley are closed, said trolley will slide 
down the string and be returned to the person flying the 
kite, in order that it may again be sent up, if so desired. 


APPARATUS FOR REDUCING ANTIMONY 


OreEs.—Edwin Kratzer,‘Thompson Falls, Mont. The ob- | 
ject of the invention is to provide a new and improved - 
apparatus to extract antimony from its ores, separate it 
from the gangue ina simple and economical manner by ; 
sintering the ore, fuming, oxidizing, and condensing the 
antimony, and collecting it as!an oxide of antimony in the 
form of a powder in a common condenser. The appara- | 
tus consists principally of a center or dranght furnace 
having side draught holes and a cone or equivalent body | 
in its bottom, the cone being formed with a center 
draught inlet, and a series of channels leading from the 
inlet to the sides of the cone. 


Loe Sawine Macuine.—John H. Es- 
tabrooks, Hinckley, Ill. The invention is an improve- 


ment in the classof portable log sawing machines which ! 


are adapted to be attached to and partly supported by the 
log to be sawed, and on which the operator sits to recip- 
rocate the saw. In brief, the invention consists of a por- 
table sawing machine of the type specified, and of the 
combination with the frame, having a seat of a pendulum 


and pendent lever, and having meshing toothed heads, 
the pendent lever having foot rests whereby the levers 
are made to move together in the same direction. 


MARLINESPIKE. — Charles H. Fulson 
and James M. Doyle, Vidalia, La. The improved mar- 
linespike is smooth and tapered exteriorly, and provided 
with a screw socket for reception of and attachment to a 
ropeend. The marlinespike or splicing tool is provided 
with an internally threaded socket, and an internally 
threaded extension socket of greater diameter havinga 
coupling screw on its forward end to screw into the first 
named socket. 


Moror. —Ira J. Griffin, Sing Sing, 
N.Y. The object of the invention 1s to construct a sim- 
ple and effective motor, to be used with water or any 
other suitable propellingagent. In brief, this fluid mo- 
tor comprises a wheel provided with a rim, buckets se- 
cured to the outer surface of the rim, each bucket having 
a broad front face provided with a transverse cylindrical 
groove open at both ends, and a rear portion tapering to 
a sharp edge, said edge extending inwardly beyond the 
tangent at the inner end of the groove of the adjacent 
bucket, to throw the waste fluid laterally before it 
reaches the rim, and means for throwing jets of a fluid 
into the grooves of the buckets. 


TONGUE SUPPORT FOR VEHICLES.— 
James F. Mitchell and Enos A. Rich, Opolis, Kan. 
invention relates to a support for the tongues of vehi- 
cles, and the object of the invention is to provide such a 
support of simple, durable, and economic consiruction 


| and of a resilient nature, the support being so applied to 


the tongue that it will carry the weight of the tongue in 
any desired position of the latter, and whereby the sup- 
port at its forward or tree end will have siiding connection 
with the tongue, enabling it to be raised to any desired 
height without interfering with the downward movement 
of the tongue, which may be pressed to the ground, and 
when relieved from pressure will resume its normal posi- 
tion. In brief, the invention consists of the combination 
with a running gear of a vehicle and the tongue of the 
same and of a support for the tongue having pivotal con- 


nection with the running gear, a yoke keeper attached to | 


the tongue, in which the torward portion of the support 
has movement, and a locking device adjustable on the 
yoke keeper and adapted for engagement with the for- 
ward end of the support. 


BREECH-LOADING FIREARM. — Man- 
uel Victor Dengo, San Jose, Costa Rica. The object of 
the invention is to provide a new and improved breach- 
loading firearm, which is simple and durable in construc- 
tion, easily manipulated, arranged to securely hold the 
breech block in position when firing, and to readily ex- 
tract the shell, The invention consists principally of 
a breech block controlled during part of its closing 
movement by the hammer and the remainder by a 


! spring, so as to seat the breech block in advance of the ‘ 


hammer. 


AMALGAMATOR.—Charles P. Watterson, | 
Farmington, Utah. The object of the invention is to | 
provide a new and improved amalgamator for treating ' 


gold-bearing sand, stamp mill pulp, and other material 
to save the precious metals contained therein in an effec- 
tive, quick and economical manner. 
sists principally of a gyrating box provided with copper 
plates, and a longitudinal guide strip for the said plates, 


each strip extending from one of the boxes to within a | 


short distance of the other end, to cause the material 
passing upon the plate on one side thereof to travel along 


j the same and back on the other side. 


END GATE AND FASTENING DEVICE 
THEREFOR.—William C. Herriman, Roads, Mo. The 
invention is especially designed as an improvement in 


‘the end patesof wagons adapted tocarry grain, as well 


pigs and other stock, and the object of the invention is 


‘to provide an end gate which, when fastened in place, 


will afford a substantial brace for the end of the wagon 
body, to prevent injurious shaking of the body when be- 
ing drawn over rough roads; to provide an end gate 
which may be readily and securely fastened in the 
closed position, and which may be readily lowered and 
properly secured in position for the ready nnloading of 


| grain withont injuring the bottom of the body, and which 


may be fastened in a further lowered position to form a 
runway, as to a hog chute or the like. When used for 
hauling stock, it can be raised or lowered speedily ana 
coveniently while the wagon is backed and while remain- 
ing against the etock chute. The invention consists in 
the combination with a wagon body of an improved end 
gate, to which are attached two chains having rings at 
the outer ends, rings inward from the ends, one of said 
rings being smailer than the other, anda third ring on 
the chain having the said smaller ring and means for se- 
curing the inner end of each chain. 


HINGE.—Paul E. Cabaret, New York 
City. The invention relates to an improvement in hinges, 
and especially to that class of hinges known as “ stop 
hinges,” the object of the invention being to provide a 
hinge particularly adapted for hanging heavy doors, as 


bronze doors, and likewise especially adapted to be at- : 


tached to masonry, and so provide the hinge with stops 


that the door cannot be opened beyond a predetermined ; 
angle, and whereby also the stops will add materially to ° 


the strength of the hinge and materially assist the latter 
in supporting the door. This isa knuckle hinge, com- 
prising attaching plates having knuckles pivotally con- 
nected together and each provided on its inner face with 
alug of the same width as the knuckle and extend- 


ing from the attaching plate partially over the knuckle | 


and adapted to engage the opposite attaching plate, to 
limit the movement of the parts of the hinge one upon 
the other, the lug of one knuckle projecting between the 
lugs of the two adjacent knuckles, the said lugs being of 
a length to remain in interlocking engagement with each 
other at all times. 

PICKER STICK CHECK FOR Looms.— 
William E. Sartwell, Troy, Vt. This invention is a 


picker stick for looms, comprisng two plates adapted to 
be secured to opposite sides of the batten or lathe, said 


| plates each being provided with a laterally projecting and 
recessed lug, and with a laterally projecting stop in front , 


of the said lug, said stop having yielding or elastic faces, 
a U-shaped arm having the ends of its members pivoted 


Baw, and connecting rod and of a pivoted standing lever 


This , 


The invention con- | 


horizontal or connecting portion of the arm, and springs, 
each provided with a coil between its ends, the said 
{ springs having one end sccured to the rear portions of the 
' said lugs and their free ends loosely engaging the mem- 
bers of the arms at about midway of their length. 


| PuMPING POWER.--George W. Grimes, 
! Bluffton, Ind. This invention relates to mechanism for 
‘ pumping oil and water wells, the object being to provide 
a simple and compact form of the construction, bringing 
all wearing points within the limits of easy access, and 
further, to provide a frame of strong and novel construc- 
tion in which may be supported one or more devices of 
different sizes for connection with pump rods or lines, 
| whereby a greater length of throw in said pump rods or 
‘ lines may be secured than hesheretofore been done. In 
brief, the invention consists in a well pumping power, a 
' frame, a vertical shaft having bearingsin said frame of a 
_ bevel gear on said vertical shaft, a horizontal shaft having 
’ a bearing in a boxing on the frame, a pinion on said hori- 
’ zontal shaft engaging with the gear onthe vertical shaft, 
/ aseries of cranks arranged on the verticul shaft, one 
above another, and pump rod plates mounted on the 
cranks, the connected cranks and plates of one set being 
arranged to move in a smaller circle than those of an ad- 
' jacent crank and plate. 


MACHINE FOR MAKING CONTINUOUS 
INLAID LInoLEUM.—Louis William Lowe, Linoleumville, 
| N.Y. The objectof the invention is to provide a new 
‘and improved machine for making continuous inlaid lin- 
’ olenm in a very simple and economical manner. In brief, 
‘ the invention consistsin the combination of the assem- 
‘ bling cylinder provided at its periphery with devices for 


holding the material, feed mechanism arranged adjacent | 


to the assembling cylinder to deliver pieces of material 
| thereto and form said pieces into a conttsuou 3 ~*t, and 
_ a guide roller over which passes a sheet of backing, 84.2 
roller being arranged adjacent to the cylinder, bat in ad- 

vanceof the feed mechanism, to guide the backing to the 
| continuous sheet of assembled pieces on the cylinder and 
; bring said pieces and backing together to form a continu- 


- ous, Coherent sheet. 


| CoIn FREED LETTER POSTING OR 
| S$raMPING MacHINE.-—Detalmo Di Brazza Savorgnan, 

Rome, Italy. ,This invention relates to letter boxes or re- 
: ceptacles designed to be placed in any desired locality for 

depositing letters to be mailed, and it comprises mechan- 
' ism for progressively numbering the envelopes as they are 
, deposited and after the proper coin or coins shall have 
, been deposited to prepay the postal fee. In this machine 

or depository is embodied means for indicating on the 

envelope the place and date of deposit, the numeral or 
; numerals which serve in lieu of the ordinary printed and 
attached stamp, and also means to designate on the en- 
velope the amount of postage deposited therefor, whether 
domestic or foreign. It further embodies means for mak- 
ing a permanent record of the number on the last letter 
deposited prior to the removal of the letters by an au- 
_ thorized agent of the government, and also means for 


! making a permanent record of the wLole amount of coin 
removed from the machine by an authorized agent. It 
further embodies means whereby a letter may be placed 
in the machine and operated upon after acoinshall have 
‘ been placed in the proper chute, and whereby the said 
letter may be returned to a position to beremoved by the 
depositor, shonid he be aware thata greater amount of 
postage is required, thereby enabling him to again deposit 
the letter with a sufficient amount of coin to wholly pre- 
pay the postage. 


ToBACcO GRANULATOR. — John W. 
Daniel, Owensborough, Ky. This invention relates to 
certain improvements in granulating machines, such as 
are especially adapted for granulating tobacco. The in- 
vention consists in a machine for granulating tobacco, 
of the combination of a body having an open top and 
provided with an opening near the bottom of its front 
| wall, a curved screen having a concave upper face ar- 

ranged at the upper part of the body, a curved cover 
| hinged at its rear edge to the upper part of the rear side 
of the body and provided with a hopper in its top and a 
‘discharge opening in its rear part, a shaft journaled 
transversely at the upper part of the body, the curvatures 
of said screen and of the cover being concentric with 
said shaft, whereby a circular chamber is formed at the 
‘ upper part of the body, a drum secured on said shaft in- 
side said circular chamber and provided on its periphery 
with projecting blades arranged to press the tobacco 
leaves against said curved screen and to throw the refuse 
through the discharge opening in the rear part of the 
cover, an inclined screen pivoted in the lower part of the 
| body, with its extremity extending through the opening 
‘in the front wall thereof, said inclined screen being 
| adapted to receive on its upper side the granulated ma- 
| terial passing through said curved screen and having 
' means for vibrating it, said body having its rear wall 
closed from the discharge opening in the cover down 
: beyond the rear end of said inclined screen, and a dust 
receptacle arranged in the bottom of the body below said 
i inclined screen. 


| MANUFACTURE OF SEAMLESS TUBING. 


: —Hartiey Howard Jack, Hollidaysburg, Pa. The inven- 
‘tion ig an improvement in the manufacture of seamless 
tubing, and it consists in the improved process and in 
the apparatus. The process includes rolling or com- 
pressing the ingots while the same are upon a revolving 
longitudinally movable mandrel section, whereby there 


terior thereof is being compressed, broadly, a rotary 
motion, and specifically, a rotary spiral motion. 


DEVICE FOR AUTOMATICALLY CON- 
TROLLING CLOSING HaTcCHWAY OR OTHER Doors.— 
Frederick F. Jackson, Richmond, Ind. This invention 
relates to a device for automatically controlling the clos- 
ing of hatchway or other doors, and it has for its object 
to provide a system of wiring having connection with 
the locking mechanism for the doors, and a series of 
fusible links in the wiring, which will quickly melt in 
case of fire and allow certain releasing mechanism to 
operate. In brief, it consists of a device for automatically 
controlling hatchways or other doors, comprising door 
locking mechanism, a suspended weight for releasing 
the locking mechanism, means for holding said weight 
\ suspended, a chain or the like forming part of said hold- 


in the recesses of the lugs, a stop plate secured to the ling means, a wire, having fusible links extended about 
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is imparted to the interior of the ingot, while the ex- | 


i 


the ceiling, one end of said wire engaging a tension de- 
vice for said chain, a pivoted lever forming part of the 
tension device, and a connection between the lever and 
chain or the like. 


FLUSHING APPARATUS.—Fra P. Gili- 
berti, Wood Haven, N.Y. The invention relates to 
flushing devices for closets; and the object is to provide 
an apparatus simple in construction, in which float valves 
are dispensed with, and in which the flushing water will 
discharge under considerable pressure. The invention 
consists in a flushing apparatus, of the combination with 
a bowl of a stand pipe comprising a cylinder or tank, a 
controlling valve in the stand pipe between the cylinder 
and bowl, an overflow pipe communicating with the 
stand pipe between the controlling valve and bowl, and 
having a connection with the upper end of the cylinder, 
an automatically opening check valve in said connection 
and an adjustable air valve communicating with said 
connection. 


WRENCH. —William John Leach, 
Brighton, Wis. The invention reletes to wrenches used 
for applying and removing vehicle axle nuts, and its ob- 
ject is to provide anew and improved wrench which is 
simple and durable in construction, and arranged to se- 
curely hold the nut in place after removal from the axle, 
to prevent the greasy nut from soiling the hands of the 
operator and from falling upon the ground and becoming 
soiled itself. The wrench is provided with an open 
arched jaw, ths members of which have slots in their 
ends and an arched spring fastened at its middle to the 
middle of said jaw and hugging the sides thereof, its 
lower ends being curve! upwardly and inwardly through 
said slots, whereby their extreme end@s project within the 
inner faces of said jaw to engage the sides of a nut. 


BICYCLE SUPPORT.—Walter J. Smart, 
routh Orange, N. J. ‘The invention relates to racks or 
supports for bicycles, and the object is to provide a 
simple device adapted to engage and support a bicycle 
without attaching the device to the wheel or frame by 
means of clamps or similar devices, which not only mar 
the machine, butrequirea considerable time to adjust. 
It consists of a bicycle support, comprising a single strip 
of metal bent to form vertical members and horizontally 
disposed members arched upward between their ends to 
engage a wheel, a base block secured at the junction of 
the vertical and horizontaf’ members and a front base 
block secured to the ends of the horizontal members, the 
said front block having its upper surface inclined down- 
ward in both directions from a line between its front and 
rear edges. 


STEP LADDER.—Charles H. Dyar, of 
Ontario, Cal. The invention relates to step ladders, and 
particularly that class of step ladders in which the sup- 
port or brace is provided with rungs, and is adapted to 
form an extension of the step ladder proper by being 
swung on a pivot until it aligns with the step ladder. 
Theimprovement consists of a ladder comprising two 
pivoted sections, one of which embraces the ends of the 
other section, the narrow section having above and be- 
low its pivot point outwardly extending projections 
whose faces are adapted to simultaneously engage the 
sides of the wide section above and below the pivot 
point thereof when the sections are swung into align- 
ment. 


SULKY.— Clarence Eugene Brockman, 
Mouut Sterling, Ill. The invention relates to an im- 
provement in sulkies, and especially to an improvement 
in racing sulkies ; and the object of the invention is to so 
connect the wheels with the frame of the sulky that the 
said wheels will offer but comparatively little resistance 
when turning a curve, since the wheels will be so hung 
that they will automatically conform to the curve to be 
taken. A further object of theinvention is to provide 
braces for the wheels, which in event of the guide arms 
regulating the turning of the wheels should break, said 
braces will act to prevent the wheels taking a position 
dangerous to the safety of the rider. Tke invention con- 
sists in a sulky, of a frame, hangers pivotally mounted 
in the frame and arranged to journal the wheels of the 
sulky, and guide arms attached to the hangers, having 
sliding movement at their forward ends on the shafts of 
the sulky, whereby the wheels will accommodate them. 
selves to the curves around which the sulky may be 
drawn, 


Pump. — Antoine Aristide Delpeyrou 
and Léon Joseph Rousselin, Paris, France. The inven- 
tion consists of certain features of improvement relating 
to that class of pumps in which in lieu of a piston or 
plunger a bellows-like compressible chamber, made of 
India rubber, is employed by the forcible expansion and 
compression of which the liquid is alternately sucked 
into the pump and forced to the required height. The 
invention includes various nove] features. It comprises 
apressure disk connected to the pump rod and adapted 
to compress the bellows chamber, the disk acting also as 
a piston to draw water into the casing surrounding the 
bellows chamber, so that water is forced alternately up 
by the bellows through the hollow piston rod and up- 
ward throngh the casing surrounding the bellows. 


WINDMILL.—Jacob L. Rust and Frank- 
lin M. Rust, Gladstone, Ill. The invention relates to 
certain improvements in windmills, and has for its object 
to provide a mill of a simple and inexpensive construc- 
tion, which shall be strong and durable and not liable to 
become brokeh or deranged, having its wind wheel pro- 
vided with means for holding it normally in the wind, 
and adapted, when the wind becomes too high, to permit 
the operation of the wind wheel with safety, to be thrown 
out on the wind. In brief, the invention consists in a 
windmill, of the combination of a base piece, a shaft 
mounted to turn thereon and adapted to swing in a hori- 
zontal plane, a wind wheel mounted on said shaft and 
provided with a clutch member at one end, aclutch mem- 
ber connected to the shaft, a spring arranged to hold the 
clutch member on the wind wheel normally engaged with 
the clutch member on the shaft, means for moving said 
clutch members out of engagement and gearing con- 
nected to said shaft. 


OIL WELL PUMPING POWER.—George 
W. Grimes, Bluffton, Ind. The invention relates to de- 
vices for converting motion to pump actuating rods or 
lines, for the purpose of pumping oil or water wells 
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which may be distributed over a considerable territory 
and in any direction from the power, and to successfully 
operate them in numbers. A leading object of the in- 
vention is to reduce to a minimum the friction between 
the eccentrics and the pump rod rings, thus adapting the 
device for the operation of a large number of surround- 
ing pumps at the expenditure of comparatively small 
amount of engine driving power. 


Electrical. 


ELECTRICAL APPARATUS FOR CON- 
TROLLING MoTION OF CRANEs.—John Augustus Ess- 
berger and Alexius Wilhelm Geyer, Berlin, Germany. 
With the introduction of the method of actuating, rais- 
ing and lowering apparatus of all kinds by electrical 
energy, it was felt necessary to effect a simplification not 
only in the general construction of the apparatus, but 
also in the appliances for controlling and regulating the 
working thereof. The present invention has reference 
to the latter purpose, and consists in two arrangements 
whereby the movement of a load by means of cranes or 
travelers can be easily controlled and regulated by elec- 
tricalenergy in a manner capable of ready supervision. 
With cranes having two separate motors, one for raising 
the load and the second for turning the crane, there are 
provided, more particularly in electric cranes, two start- 
ing and regulating resistances, and in addition for work- 
ing the brakes there is a lever for each brake. If now 
rheostats without automatic reversal of the motion are 
provided, the engineer will, under certain circumstances, 
have to work six levers. 


Agricultural, 


GRAIN SKPARATOR.—John Wesley 
Woodruff, Wise, West Virginia. The invention relates 
to improvements in grain separators, and has for its ob- 
ject to provide « separator by means of which grain and 
the like can be thoroughly separated, cleaned and graded, 
The invention has also for its object to provide means 
whereby the several parts can be quickly and readily ad- 
justed to suit different kinds of grain or seed. A still 
further object of the invention is to provide a very 
simple, inexpensive and effective machine. In brief, the 
invention consists of the combination with a vibrating | 
screen frame, a hopper pivoted at its rear end and having 
an interlocking engagement at its front end with the side 
bars of the screen frame. 


Rotary Harrow.—James G. Ferrill, 
Batesville, Ark. This invention is an improvement upon 
the harrow for which the same inventor has already ob- 
tained a patent. This former patent consists essentially 
of two rotary harrows connected by a rigid coupling. 
The new improvement consists in the construction of 
the devices for coupling the harrowsand the construction 
and attachment of the tongue or pole. 


Miscellaneous, 


BEDSTEAD FASTENING. — Edwin F. 
Tilley, New York, N. Y. The object of the invention is | 
to provide a superior fastening of that class used in con- 
nection with bedstead side rails constructed of angle iron, 
the purpose being tu provide a device which is reversible, 
whereby the horizontal member of the side rail may be 
placed at the upper or lower portion of the vertical mem- 


spool, andalonger tension member adapted to bear firmly 
against the wire on the spool, whereby a strong frictional 
engagement between said spindles and said openings is 
effected. 


Yarn DyEIna Macuine.—Jonathan 
William Grant, Fall River, Mass. The object of the in- 
vention is to provide a new and improvedmachine for 
dyeing random or variegated cotton or other yarn ina 
very simple and economical manner. In brief, thein- 
vention consists in a dyeing machine provided witha 
revoluble drum comprising a series of longitudinal bars, 
which support the yarn in hanks, bearings for the said 
bars provided witha cam surface,a clamping bar for 
each longitudinal bar and a lever connected with each 
clamping bar and adapted to engage the cam surface of 
the bearing for the corresponding longitudinal bar. 


WaTER Guy. --John Walter Wolff, 
Winston, North Carolina. The invention is an improved 
water gun, and theinvention has for an object to provide 
a simple construction of gun or pistol in which, as the 
gun is fired, a water bulb or ball will be compressed and 
cause a stream of water to be ejected from the muzzle, 
furnishing an effective and amusing toy. It consists of a 
gun or pistol provided with a bulb or ball and a bulb 
compressor carried by the gun or pistol and operated by 
the act of firing. 


SHoE.—Landlin Rieger, Ottoville, O. 
The object of the invention is to provide a new and im- 
proved shoe, which can be cheaply manufactured, is du- 
rable, retains its shape when used, and at thesame time 
is sufficiently flexible to insure comfort. The invention 
consists principally of a shoe formed of a single piece of 
flexible material, and having its sides and quarters 
cramped up from the sole to unite the sides with the side 
edges of the vamp or tip, likewise cramped up from the 
front end of the sole, 


AUTOMATIC CUTOFF AND FILTER.—Ed- 
ward C. Fremaux, Rayne, La. This invention relates to 
devices for discharging rain water from a roof into a Cist- 
ern or similar receptacle, the object being to provide a 
device whereby the initial flow of water from a roof, at 
the beginning of a rain storm, will be directed to the 
ground outside the cistern, thus preventing dirt and im- 
purities that may have gathered on the roof during a long 
dry spell from entering the system, and then, after the 
roof shall have been thoroughly cleaned or washed, to 
direct the water into the cistern. With this end in view, 
the invention consists in a receiver attached to the lower 
end of a water leader, and comprising two legs or mem- 
bers, one of which is extended into {the cistern and the 
other directed to the outside thereof, and having means 
for automatically changing the direction of the water 
flow. 


Horse SHOE.—Edward W. Euye, Leb- 


anon, Mo. The object of the invention is to provide a 
new and improved horse shoe, arranged to permit of 
readily removing worn-out toe and heel calks and replac- 
ing the same by new ones, without weakening the shoe 
or removing it from the animal's hoof. The invention 
consists of a toe calk and heel calks, each having an aper- 
tured flange, key pins held on the shoe and passing 
through the apertures in the flanges, and keys for the 
pins for securely engaging the faces of the flanges and 
securely fastening the calks in place on the shoe. 


ber. In brief, the invention consists of a bedstead fasten- 
ing, of the combination of a leg section having two lugs, 
and a pin held between said lugs, a side rail section hav- 
ing vertically aligned lugs adapted to fit within the space 
between the lugs on the leg section, and a hook pivotally 
mounted on the side rail section and adapted to align 
with the luge on said section and also adapted for en- 
gagement with the pin on the leg section. 


Pencit HotpER.—Granville Bartlett, 
Rushville, Indiana. This invention is an improved pen- 
cil holder adapted for wear upon the coat, vest, or simi- 
lar garment. In brief, the invention consists of a pencil 
holder composed of a main plate having its opposite 
sides bent, forming jaws hinged to said plate and co- 
operating with the jaws thereof and means for securing 
the holder in position for use. 


Poot TABLE Rack AND TALLY.— 
George F. Goss, Wallaceton, Pa. This invention is an 
improvement in pool tables and especially in the racks 
therefor, and the invention has for an object to provide 
certain improvements upon the device shown ina former 
patent issued to the same inventor. In brief, the inven- 
tion consists in a pool table of a series of oscillating 
frames movable one in one direction and the next in the 
reverse direction,‘and provided after the first of the series 
with projecting arms or portions arranged to engage the 
preceding or next frame in advance, whereby as the 
frames are successively moved each will return its im- 
mediately preceding frame to its original position, and 
devicescontrolling the passage of the balls connected 
with and operated by said frames. 


SWEETENING O1Ls.—Martin H. Smith, 
New York, N. Y. The object of the invention is to 
provide certain new and useful improvements in sweeten- 
ing fixed and essential oils, whereby the general nature 
of the oil treated is not affected to any perceptible de- 
gree. The invention consists of phloroglucin or glucin, 
C,H(HO)s, forming a solution with the oil. As hereto- 
fore practiced, oils were sweetened by dissolving in them 
by maceration, with or without the aid of heat and by 
the aid of acids or alcohol, the sweetening agents 
saccharin or dulcin, or by adding saccharin, dulcin, or 
sugar to an emulsion of the oils. 


Spoot WIRE FRAME.—Russell Fraser, 
of Brooklyn, N. Y. The object of the invention is to 
provide a frame especially adapted for holding spools of 
wire, the frame being so constructed that the spools, 
when full, or partially full, are held firmly in place, and 
whereby when the spools become empty they can be ex- 
peditiously and conveniently removed and full spools 
substituted. The invention consists in a spool frame or 
rack for wire, having brackets longitudinally secured to 


:Designs. 


DESIGN FOR A HANDLE FOR SPOONS. 
—Austin F. Jackson, Taunton, Mass. The principal 
features of the front face of the design are a smooth con- 
vex panel, a terminal ball with inturned scrolls. Beaded 
scrolls extend along down towarda the swelled portion, 
which latter has marginal inturned scrolls. A marginal 
bead extends along the shank portion to the swelled por- 
tion of the spoon bowl or fork head and terminates in a 
scroll displayed along the edge of the latter. The prin- 
cipal features of the back side of the handle is a concave 
panel, whose end is surmounted with the same terminal 
ball and symmetrical scrolls that appear on the face. A 
marginal bead extends along the edge of the wide por- 
tion of the handle to the swelled middle part, which 
latter has a series of inturned shoots or buds. The same 
marginal bead which appears on the front side also ap- 
pears on the back side of the shank, while a shell pattern 
of scrolls is placed on the broad end of the bowl of the 
spoon or broad head of the fork at the point where the 
handle joins onto it. 


DESIGN FOR A Spoon.—Austin F. 
Jackson, Taunton, Mass. This design is mainly dis- 
tinguished by a handle, the cross section of which 
presents a broad central corrugation and narrower corru- 
gations at the sides. The design also includes certain 
novel scroll-like ornaments and beaded work. 

DESIGN FoR A CuLInARY UTENSIL.— 
Annie Leonard, Lawrence, Kansas. The design in its 
entirety presents a top of circular form and an inwardly 
and downwardly projecting circular flange, the said top 
having a depressed center in which appears a horizon- 
tally disposed cylindrical member, and a loop joining 
with such cylindrical member at the ends of the 
atter, the top and the flange having numerous openings. 
The leading feature of the design consists in the utensil 
having a circular top and the flange projecting inwardly 
and downwardly frem the top at the edge. 


DESIGN FOR GARMENT HANGER. — 
Zephiren Duchemain, Haverhill, Mass. The hanger 
comprises the wire skeleton top presenting the two oppo- 
sitely projecting horizontal members, the sides of which 
have downward extensions, two of which are joined by a 
crosspiece having a downwardly turned upper end, the 
forwardly extending member, that is composed of two 
arms forming continuations of the extensions, the said 
arms being return bent the vertical skeleton shank, -the 
two members of which are continuations of the forwardly 
extending member, and the hook-like termination which 


ranges upward and outward in front of the shank, and 
the members of which hook have rearward bends which 


alock plate near each side thereof, each bracket having 
circular openings therein, said openings being in hori- 
zontal alignment and adapted to receive spindles loosely 
passed therethrough, on which are mounted spools wound 
with wire and angular spring plates consisting of a shank 
member secured to said back plate at the rear of each 


are joined tothe shank by downwardly and inwardly 
curved bends that cross at the bottom of the hanger. 


Nortse.—Copies of any of the above patents will be 
furnished by Munn & Co., for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


‘Business and Personal. 


The charge for Insertion under this head is One Doilar a iine 
Jor each insertion ; about eight words to a iline. Adver- 
tisements must be received at publication o fice as eariy as 
Thursday morning to appear in the. following week’s issue 


High grade well drills. Loomis Co., Tiffin, Ohio. 

For logging engines. J S. Mundy, Newark, N. J. 
Marine Iron Works. Chicago. Catalogue free. 
“U.S.” metal polish. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Mcby. Ober Lathe Co,,Chagrin Falls,O. 


Screw machines, milling macnines, and drill presses. 
‘The Garvin Mach. Co., Laight and Cana] Sts., New York. 


The celebrated ‘‘ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chive Company. Foot of East 188th Street, New York. 


‘Tbe best book for electricians and beginners in elec- 
tricity is ‘* Rxperimental Science,’ by Geo. M. Hopkins. 
By mail. $4, Munn & Co., publishers, 361 Broadway, N. Y. 

Stay with your job, and with your wages pay install- 
ments for a profitable olive orchard. Booklet free. 
Whiting’s Olive Colony, Byrne Building, Los Angeles, 
Cal. 

Wet Tool Grinder, Sensitive Drills, for all light work, 
especially adapted for Bicycle work. C. N. CADY, 
Canastota, N. Y. 


Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


Young Men seeking a profitable business should in 
vestigate Ransome’s Concrete Constructiun. LHasily 
learned. Liberal terms for exclusive rights. Ransome 
& Smith Co., 758 Monadnock Block, Chicago. 


("Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 


MANUFACTURING INVITED.—Parties with paying ar- 
ticles for manufacture needing additional capital and 
location, write Secretary Board of Trade, Tidewater, 
Pa. No boomers; no experiments; only practical busi- 
ness now paying, or which can be made to pay, a rea- 
sonable per cent. on investment desired. 


Indianapolis. 


qigiles PycOare 2 


" «HINTS TO CORRESPONDENTS. TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

Refcrences to former articles or answers should 


give date of paper and page or number of question. 
uiries not Aten in reasonable time should 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 
Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


(6896) T. O. Z. writes: Kindly explain 
why the dayscontinue to lengthen in the evening to the 
end of June and December, while they shorten in the 
morning at thesametime. A. The change in the time 
of the rising and setting of the sun throughout the year 
is due to the eccentricity of the earth’s orbit. ‘l‘he sun 
being in one of the foci of its elliptic orbit, the earth does 
not move with the same apparent or angular velocity 
through its semi-ellipse, which causes the angular posi- 
tion of the sun to vary with the position of the earth in 
its orbit for every day in the year. The sun being ap- 
parently slow or behind clock time from about Decem- 
ber 24 to April 15, when surrise and sunset are at equal 
times from 6 o’clock. The sun then begins to be slow, 
and returns again to clock time about June 15, when it 
again becomes fast and returns to clock time about Sep- 
tember 1, then again slow until December 24. Thus four 
times in a year the solarand mean time correspond; at 
all other times the sun is ahead or behind the mean time, 
and as sunrise and sunset is recorded in the almanacs in 
mean or clock time, the variation of the rising and set- 
ting of the sun from 6 o’clock shows the amount of the 
sun’s apparent eccentricity due to the elliptic orbit of the 
earth, a small part of the variation being also due to 
the inclination of the earth’s axis to the elliptic. 


(6897) C. B. A. says: 1. If you deem it 
of sufficient general interest, I would bepleased to know, 
through your querycolumn, of some good preparation 
for applying to pasteboard or celluloid to make an arti- 
ficial slate. A. Dissolve 4 ounces shellac in 1 quart 
alcohol ; add lampblack, 6 drachms; ultramarine blue, 1 
drachm; pumice stone, powdered, 3 ounces; rotten- 
stone, powdered, 2 ounces. Have the board dry and 
free from grease. Sodium silicate, diluted with water, 
and colored with lampblack, saspended in a little of 
the silicate, makes an excellent slating. 2. Formula 
for laminous paint. A. For formulas for luminous 
paint see SUPPLEMENT, Nos. 229, 249, 497, 589, 922, 939, 
price 10 cents each. 


(6898) L. B. P. says: Will you please 
give me ‘through the columns of the ScreNTiFric AMERI- 
CAN a receipt for cleaning wool carpets withoutremoving 
from the floor? A. Have ready a number of dry coarse 
cotton or linen cloths, some coarse flannels and one or 
more large pieces of coarse sponge ; two or more hard 
scrubbing or scouring brushes, some large tubs or pans, 
and pails, and also a plentiful supply of both hot and 
cold water. First take out all grease spots; this may be 
effected in several ways. Well rub the spot with apiece 
of hard soap and wash out with a brush and cold water, 
and well dry each spot before leaving it. Or use, in- 
stead of the soap, a mixture of fuller’s earth, gall and 
water, wellrinsingand drying each spot as before. When 
this hag been done, the carpet may be cleaned by the first 
method mentioned. 


© 1896 SCIENTIFIC AMERICAN, INC. 


“Cart, delivery, W. 


| Die, J. R. 


TO INVENTORS. 


An experience of nearly fifty years, and the preparation 
of more than one bundred thousand applications for Da- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad. are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


June 30, 1896, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents., 


Acid and making same, paraphenetidin succinic, 
BOifert iiss site shoe sins s catestensacenees 563. 


B. R. 


Ball, Haley & Tuttle, 
Band Cae and reoder E.C. & G. R. Shaw 


Deane out Tmachine 
Bed, P. B. Rooney..... 
Bedstead, KE. E. Peck.. 
Bedstead fastening, E. F. Tilley 
Bee feeder, J. S. Rooker 
Bioyele eran shaft and crank sh aft bearing, H. 
Cl] Ree onen 

Bicycle lock, Bailey & Pon 
Bicycle pedal clatep, G. ae 
Bicycle saddle cushion, J. 

Bicycle spokes, wire, or otuee fike i 
chinery for manufacturing C. C. Hill. 


. H. Taylor.. 


562,825 
Bicycle support, F. B. Steele ene cisedelatee 562,861 
Billiard and pool table, S. de Gaetano... 562,818 
Billiard cue tip clam E. B. Purdy. 973 
Blind, venetian, ue tn ..... 


+. 563,048 
Builer and steam rmenereran: ‘Ww. Weightman... 562,993 
Boilers, means for suppressing concussion or 
hammering shocks in Pumping water to, » C G. 
. de Laval........... 
Bolt heading machine, 
Book holder, W. T. J. Parkes. 


Book holder, S. Van Meter......... 2,988, 
Books from bookcases, device for withdrawing, 

G. Morton 562,905 
Boot or shoe, G. W. Sleeper. 563,083 
Booth, folding, C. Engert.. - 563,147 
Bottle, A. D. Boardman. - 562,794 
Bottle, J. M. Grau...... 562,958 
Bottie cap, A. Boisselier. - 563,126 
Bottle finishing tool, A.P. McKee. « 563,207 
Bottle, ink, E. Shafer. . - 562,856 
Bottle, mucilage, W. 1. Wiiliams. . 563,110 
Bottle, non-fillable, R. Kirsch . 562,964 
Bottle washer, Scam & Muth.. - 563,068 
Bouquet holder, W. H. McWhirte: - 563,208 
Box. See Car sand box. Fare box. File box. 

Miter box. Newspaper box. Pepper and salt 

box. Sand box. 

Box lids, counterpoisc spring for, E. E. Peck...... 563,058 
Box or container for rosin, etc.. J. E. J. Bonn.... 562,795 
Boxes or cans, machine for placing covers on, C. 

A. GildOMeYeP....... 6... eee ee ee secrete eee eeeees 563,160 


Bracket. See Shade or curtain bracket. 
Brake. See Car brake. Wagon brake. 
Brake pipe coupling, M. L. 
Brake shoe, composite, W. W. 
Bridge safety device, draw, J. Coup 
Bridges and railway crossings, saf: 

draw, W. F. Condon 
Brush machine, H. M. Sbrad 


Burren See Gas burner. 
Cabinet, A. D. ACeTB.............. ccc ceceeeesne ce cece 
Can. See Varnish can. 
Can opener, W. Carmichael 
Can opener, D. Hall...... 
Cap, S.S. Hirschberg 
Cap, I. Pacbner........... 
Cur ballast unloader, P. EB. 
Car bolster, metal, W. Case 
Car brake, E. Vallat, Sr.. 
Car, combination freight, 
Car coupling, J.C. Donahue . 
Car coupling, J. E. Forsyth.. 
Car coupling, Grady & MeMillan.. 
Car coupling, C. D. Horgan. .... 
Car coupling, Meeker & paylor 
Car coupling, R. 1 Parker.. 
Car coupling, W. F. Richards. . 
Car coupling, J.C. Taylor... 
Car coupling, E. D. Whipple.. 
Car door, C. 8. Bennet..... 
Car fender, R. B. Pullan.. 
Car fender, H. A. Webste 
Car fender, O. A. White.. 
Car fender, O. L. Whitne 
Car, freight, G. B. Davis.. 
Car guard, open street, Phinney & Adams.. 
Car replacer, G. R. Dodd 


Car safety device, railway, C. "A. Bail 562,881 
Car sand box. E. Heiz..... 563,035 
Car signal, T. A. Brown 562,948 
Car track sanding device, J. T. Porter... «+» 563,237 

Cars, automatic speed controller for electric, H. 
« SEYMOUL......... 220.000 ceeceneeeeces steneceees 925 

Cars, “fluid pressure brake mechanism for railway, 
L. J. Genett.. eee seseeys 158 
Card, playing, J. “Omwake. 227227! 23D 

Z 


Cards, ete., hoider for, House & Ford 
Carding engine, A. ie uangewald 

Reynolds. . 
Cartridge, paper stent Gardner.. 
Case. See Mailing case. Shipping case. 
Cash recorder and refunding machine, W. A. El- 


Cash register and indicator, J. A. Keyes.. 
Casting machine, ball, P. C McGrath: 


Cement, bydraulic, G. W. A. Stein.... 982 
Cnair. pee Combination. chair. 

Churn, J. F. Class.. 4 
Churn, E. D. Toops.. 

Cider press, G. L. Ort.. 

Cigar bunching machine, Yellow 


& 
Clamp. See Bicycle pedal clamp. Billiard 
tip clamp. 
Clamp, B. G. Casler... 
Clamp, W. aie Hubb: 
Clamp, A. F eet eae 
Clamping device, J H. Stockham 
Clevis, chain, C. A. Tower ........ 
Clock, electric programme, D. Ogden ° 
Coal _or rock drilling machine, Southwick ‘& 
Walker. 
Cock box cover, stop, J. P. Mern.. 
Comb, H. M. Wilson............. 


Combination cbair, G. Salquist. . 562,920 
Combination lock, I. Iverson... 563,039 
Combination lock, E. F Price.. 563,061 
Conveyer, G. Sieurin........ 562,931 
Conveying apparatus, 562, 

Cooking device. steam, C. L. Hi 562,959 
Gop tube core or spindle, Lever & Grundy 563. 


: 043 
Copper from ores, extracting, J. Doug las. ..563, 143, 563,144 
Corset, Loomer & HOw... .......... ee eee cee eeeeeee 562,839 
Coupling. See Brake pipe coupling. Car coup- 

ling. Hosecoupling. Thill coupling. 
Cracker machines, device for raising or lowering 

cutting plates of, H. M. L. Anderson.... ....... 562,788 
Crushing and grinding mill, Duffield & Taylor.... 
Cultivator, S. L. Allen.........-.:00 
Cultivator, Gross & Moore Hates 
Curtain pole, W. Michelfelder..... 
Cushion, spring and air, P. Forsberg. 
Cutter. See band outer Feed cutt 
Cycle seat, 8S. H. Pullman........ 
Damper, automatic, H. Broek 
Dental engine, F. H. Berry.. 
Dental handpiece, B: S Brown. 
. Smith.. ‘ 


562,798 
563,131 
562,859 


JuLY 18, 1896.| 


Scientific 


aivevican. 


45 


COS OR eas 6:35.05 ss ceed See enie oie done) doce de ses'ede Sele 
Display rack, fabric, KF, Ames. eu aries 
Display rack, hat, C. C. Deane... 
Distance instrument, F. T. & G. E. Marchand..... 
Dredger sleeve, A. L. Horner............0005. seeee 
Dress facing and skirt binding, combined, A. M. 


WDE... .. ee eee ee cee cece eee ceeeeee ee 2.6 
Drivegate, H. W. Ragsdale 562,912 
Dyeing machine cloth spr eader, G. Lles. 562,831 
Dyeing machine, yarn, J. W. Grant... 5$:5.165 
Egg beater, Dalrymple & McGrath. . 563,139 
Elastic cord and making same, A. M. Zieg 563,007 
Electric circuit cutout, Scovil & Gooding... .. - 562.980 
Electric heater, W. 8S. Hadaway, JT ocd hse 563,032 
Electric machine, dynamo, N. W. Storer..... 562.864 


Electric machine, dynamo, C. 
Electric signal, C. H. Sherwood ......... .+......00 
Electrical conductor conduit, J. F. Cummings..... 
Electrical conductors. means for protecting under- 


562329 
5622806 


ground, Davis & Crompton + 562 808 
Electrical distribution system, G. J. Scott 562.924 
Flectrode, galvanic belt, B. S, Collicott 563,016 


Elevator boot, J. Hankin 

Elevator limitation stop, T. 
Embroidering machine, G. Mull 
End _ gate and fastening device 


Herriman... ‘ 
End gate and sh .L. M. Buchanan... 563,218 
Engine. See Carding engine. Dental engine. 
Rotary engine. Surgical engine. Traction 
engine. 


Engine cylinder, explosive, W. F. Davis 
Engine igniter, gas, L. H. Nash ............ ~ 
Engine stopping apparatus, G. W, Brown.......... 
Excavated material, spparatus for handling and 

disposing of, C. L. Gould Lsesing <ehare 
Eyeglass nose piece, J. L. Borsch. 
Fare box. D.S. Macorquodale........ 
Faucet attachment, force feed, Gates 
Feed cutter. J. N. Barnes 
Feed water heater, T. J. 
Feed water heater and purifier, J. 1. Budd 
Fence, I’. J. Andre......... 
Fence, A. N. Le Flamboy 
Fence, K. H. White 
Fence machine, E. Allensworth 


52.841 
& Thauer.. 562,892 
565,008 


Fence post, O. H. Orendorff....... - 562,909 
Fence post, metallic, J. F. Rhodes : ws 562,u76 
Fence tightener, H. V. Conway ......2.-).-sseeeees 563,137 


braces to wire, 


Fences, spring clamp for securing 
Bennett & Mowers 
Fender. See car fender. 
Fertilizers, distributing, C. H. Lyon.. 
File box, W. E. Crane................ 
Filter for gasolene, etc., L. Konst 
Fire aiarm,J. R. McCuy......... 
Fireplace heater, F. E. Backus.. 
Fish catching device, G. Prosser. 
Flushing apparatus, ‘EB. P. Giliberti.. 
Fruit handling machine, J. R. Hillman . 
Fuel, artificial, Gontner & Motter......... 
Furnace. See hot air turnace. Petrole 
ing furnace. 
Furnace, I. 8. McGiehan......... 
Furniture, adjustable support 
Galvanic battery, K. S. Boynton 
Game counter, J, Solatinow 
Garment fastener, Wiesenfeld & Bern 
Gas burner, electric hand lighting, G. J. 5 
Gas burner, elect ric hand lighting, H. ©. Thomson 562,937 
Gas cut off for railway cars, ete., S. F. Wilcox..... LIE 
Gas generator, H. J. Burt...........- ae 
Gas generator, acetylene, .J. C. Porte +» 562 
Gas lighting apparatus, electric, F. O. Plummer... 562,850 


Gate. See drive gate. End gate. ‘ 
Gate, Horn & Early.... «» 562,826 
Gear, tread. H. Ganswindt 562,956 
Gearing, chain, C. Terrot - 563,096 
Generator. See gas generator. ; 

Gold separating and saving apparatus, J. Mait.... 563,046 
Gold washing machine, E. J. Cowley... ++ 563,021 
Grain moving device, #. CG. Harnden. 563,172 
Grinding machine. W. O. Vivarttas.. 163, 105 


Gun, breech loading breakdown, A. Li. Fox. 


Gun, water, J. W. Wolff....... 

Hame tastener, O. C. Olsen. ........ «. 

Hammock canopy attachment, W. H. Crott. 

Handle. See saw handle. 

Harrow, rotary, J. G. Ferrill.......... ‘ 

Harvester, corn, S. C. Schofield.... 

Harvester sheaf carrier. P. Hanson 

Hat body stretching machine, H. H., 
ner 


Hatchway or other doors, 
cally controlling closing, F. F. Jackson. 
Heater. See electric heater. Fireplace hi 
Feed waterh eater. Hot water heater. _ 
Heels with nails,machine for loading, E. Wood- 
ward. wee 562,014 


533,180 


Hinge, LP. E. Cabaret . 663,133 
Hinge, desk, H.M_[ambert. - 562,901 
Hinge, lock, C. A, Donaldson................. - 563,142 
Hoist and dump for grain or coal, P. Muller....... 562,844 
Hook. See Toe pad hook. 
Hose coupling, W. A. Shaver. ....... Sees Geb saute 562,855 
Hose, sprayers, or sprinklers, chemical receptacle 

for, A. GArtMer...-..- cee eee e es cece wren serene eee 563,156 
Hot air furnace, C. 8. Faurot. * + 563,243 
Hot air furnace, D. McCowatt......... . 563,240 
Hot water heater, Shepard & Whitlock -. 562,857 
Hydrocarbon burner and connection therefor, 

A. T. Gifford....... cece cece e ee eee eens Ooaseeselees 592,819 
Incubator, L. R. Oakes.........--...+02++- secceeeeess 542,847 
Index for record buoks, movable, BLB. McCreight 568 204 


Iron. See Sad iron. 
Joint. See Metal joint. 
Jointing machine, J. R. Thomas 
Kettle§drainer, M. J. Caswell... 
Key fastener, J. A. Beebe .. 
Kite trolley, T. J. Rogers....... 
Kneading machine, dough, L. Durand. 
Knife and corn holder, A. Anderson. 
Knitting machine, J. Johnson............4--+- 
Knitting machine reinforcing thread me 
H. £. Harbaugh 
Lamp hanger. E, F. Hershaw... 
Lamp, wickless oil, A. Shedlock 
Lawn sprinkler, J. R, Cadwell : 
Letter posting or stamping machine, 
D. di B. Savorgnan. ...........cce cess eeeeeee 
Light recording mechanism, Knauss & Ligget 
Linoleum, machine for making continuous inl 
L. W. Lowe. 


- 568,093 
nd bolt lock. Com- 


Loom shuttle. A. Isherwood................6..05 eee 603,179 
Loom shuttle box operating mechanism, Cowburn 

& POCK cae se-cadincs et ccdeetescaeediectcacse vad seess 562,020 
Lubricator, W. J. Ferguson...............- « 563,224 
Lubricator, Petrus, Kosz! & Hegenscheidt. 562,235 
Tubricator, J. WilS0n...........e seen eee eeee 


Mailing case, A. E. Hernandez. 

Marlinespike, Fulson & Doyle ..... . 

Matrix assembling and distributing machine, C. 
Fort 


Matrix assembling ‘and distributing machine, C. 


Forth ........ 562,954 
Mechanical motor, 5€2.902 
Mechanical movement, J. - 568,227 
Meta] folding machine, E. J. W « 562,827 
Metal joint, A. W. Kirscb-King.......... . 563.1 
Methoxy-acetphenetidin, A. Bischler.............. 593,009 
Mill. See Crushing and grinding mill. 

Mine trap door, J. O’Brien (r). 11,551 
Mining machine, B. Yoch.. 000 
Miter box, T, E. King 562,899 
Motor. See Mechanical motor. 

Motor, I. J. Griffin 562,821 
Music leaf turner, J. C. - 563,088 
Music turner, Carter & Kemble.. - + 662,886 
Musical instrument. B. E. Wollenbaupt.. .. 663,118 
Net holder, fly, Stoner & Martin. . 562,983 

A. R. Stone... 


Newspaper box, 
Nozzle. spray, C. W. Storm... 
Nut and bolt lock, T. W. Murph: 


Nut lock, W. Hudson............ .. 552.829 
Ore crushing machine, E. P. Jones 181 
Oresampler, T. A. Topbam.... ................008 563,101 
Organ reeds, machine for correcting, C. Rand. 562,913 
Oven, waffie, D. M. Holmes........ 562, 
Overalls, Swaim & Clark... ..... 563. 


Padlock, permutation, F. S. Wilcox.. . 
Paper box machines, cutting and scoring roll for, 
BE. H. Taylor.............- cece c ee rete tes ene eeees 
Paper feeding machine, Briggs & Philpott, Jr.... 
Paper reeding machine, Ae 7 Trevette sian” 
‘aper, metal, etc., apparatus for making crimped, 
Paisited, or corrueated articles of, C. Moritz.. 563,199 
Peas and round seeds from broken barley, etc., 
machine for separating, F. Prinz.. ; 
Pen, F. J. W. Fiscber............+.+++ 
Pen, fountain, V. E. Minich. 
Penholder, W. M. Cole becca 
Penmanship, device for facilitating, 


‘ Sbipping case, banana, F. Schmitz 


Pencil holder, G. Bartlett...............ceceeeeeeeees 563,121 | Wells, apparatus for jarring casings in Artesian, i) y 
Pepper and salt box, combi nation. .J. P. Cam pbell 463.012 2 on wi catelete! iota, _ wieibiesilaye <aiye : os said are sustaret a bree 054 Mo verlisements. 
Petroleum burning surnace: WoT. Chamber ain. pel we few Toy musical wheel: Trolley wheel. 

otographic vignetter, J. KE. Rosch.......... ...0+ , indmill towers, adjustable brace for, J. - = 
Piano hamm er, B. Sb ++ 563,079 Park.......... Moet aeetesdak tes sesats 562,971 ORDINARY RATES. 
Pick and shovel, combined, W.H.Sharpingtor... 562,926 | Window, J. E. Sweet... 


Picture frame, B. Zoller..........5 ceccececeseecseee 
Pier foundations, etc., method of and apparatus 


for sinking caissons for, W.C. Washington... 563,106 
Pile fabrics, apparatus for renovating, E. T. Now- 

DOU ais cies Soets's 0's oan sisiela oieraie's,dniaiais.asguese see. 562,908 
Pile point shoe, J. S. Gustine. «- 563,228 
Pillow or cusbion, W. Vogler. -. 562,941 
Pipe wrench, KE. Wright.... - 562,878 
Planter, W.W. Brady. - 563,129 
Plow, R. C. Fay......... « 562,814 
Piow. W. H. Richter . .. - 563,065 
Plow attachment, gang or sulky, A. F. Jackson... 562,822 
Plow, gang. H. Sommerfeld..............cceceeeeeee 562,932 
Post. See Fence post. _ 

Postal chutes, automatic alarm for, T. F. Hagerty 563,033 
Power. See Pumping power. 

Prepayment appliance, P. N. Milsted.... 563,198 
Press. See Cider press. 

Press, P. Bartoletti.... 563,122 
Print mounting roller, W. H. 5, 
Printing and finishing pile fabrics, m: 

Duniap........... ae cide ct ee 563,024 | 
Priuting from stencils, mach: 5 lofeb 2898 
Printing machines, bed motion for cylinde 59 658 
Propeller sb ring, W. M. Campbe! 563,134 
Puller. See Weed puller. 

Pulley block or lifting device, differentially 

geared, G, A. Armineton.................... -. 562.790 
Pulverizer or harrow, screw, J. M. Patterson 563,057 
Pump, air, F. Messmer................00 0000005 562,903 
Pump, automatically operated, J. W. Bellairs 562,792 
Pump operating mechanism. H. C. Bebr..... . 563,007 
Pump plunger, W. Treverton............. « 562,939 
Pump, sand. G. Palm...... isaelege'a 563,055 
Pumping power, G. W. Grimes.... «. 563,167 
Pumping rig, oi] well, B. D. Yates 2 562;999 
Puncb, R. J. Tbompson................ - 563,098 
Punch, belt or eyelet, W. H. Sprinkle - 562,981 
Punch, check, G. H. Rogers. Seseeresta 62,852 
Puzzle, G. F. Abbott 563,003 
Quinolip compounds, making, J. Ziegler........... 563,116 

ack. See Display rack. 
Radiator, B. W. Felthousen...............ccesseceee 


Rail frog spring, H. Elliot...... 
Railway, electric, H. Brandenburg 
Railway. electric, B. Ford......... 
Railway, electric, W. E. Hansbue. 
Railway, electric, J. Tatham.... 
Railway frog, W. J. McClellan.. 


RERSEES 
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Railway switch, Hogan & McMahon. 563,176 
Railway tie, T. Ratcliff............ 3 562,974 
Railway tie plate W. W. Holmes - 563,087 
Railway track, W. R. Smith....... 563,085 
Railways, automatic switch lock for.H. L.Walton 562,990 
Recorder. See Cash recorder. Sales recorder. 
Register. See Casb register. 
Rotary engine, H. T. Morse..............ceeeeece eee 562,843 
Rubber, and producing the same, article consist- 

ing of inlaid soft, Graham & Savell 563,164 
Sad iron, Drury & Skinner 562,889 
Saddle, H. W. Lester.. 562. 
Sales recorder and ca 

Knight.......... 363,185 
Sand box, J. 08 562,918 
Sash holder, F. S. McF 563, 
Sash, window, Arnold & Licht 562,789 


Saw handle, C. T. Ammon 
Saw handle, C. H. Stroud. 
Saw, wabbling, W. A. Bissell. 
Scale, price computing, H. E. Swift 
Screw driver blades, die for making, C. F. Sulli- 


Seat or cushion, W. Vogler 
Sewing machine attachment, L. Weiser. 


Shade and curtain bracket, window, 


i. Pinck- 


i 
ent 
— 


otion of rapidly 
Sharpener, knife, R. J. Dearborn... nae 


Sbeet separating and feeding machine, W. @ 
Trevette é 


Shoe fastening, T. T. Berzament 
Shoe stretcher, H. S. Bacon S 
Shoes, apparatus tor manufacturing insoles for, 


LEOPEL.......0sssrceesegcecseesqscscceeccces 563,082 
Signal. See Car signal. Electric signal. 
Signaling apparatus, electric, M. Du Perow........ 563.025 


Silk, composition of matter for manufacturin 


Stove, 
Stove, Kaho & Allen 

Stove, cooking, W. C. Eymann... 
Stove heating, W. L. Wilkinson. 
Stovepipe fastener, J.C. Stone... 
String holder, Campbell & Kiefer. 
Surgical engine, A. W. Browne 
Switch. See Railway switch. 
Table. See Billiard and pool table. 


a3 
z 


; Table leveler, B. Wood............ .. 241 
Tack machine, A. E. Convers -- 568,017 
Tack machinerockers, throw offfor, A. £. Convers 563,018 


Telegraph alphabet, S. V. Essick 5 
Telegraphy, 5S. V. Essick................. 
Telephone attachmeiit, W. W. Dale 


+ 562,807 
Telephone line signaling apparatus, F. R. Mc- 


BOP yi osctiaa Gs ive cvne ss piss cbee amas ee ednecaets 562,906 
Telepbone switchhoard apparatus, C. E, Scribner 563,073 
Telephone switch board system, C. E. Scribner... 563,245 
Telephone system, J. G. Smith | 


Thermostat, C. B. Rogers............ a 
Thermostat, double acting, H. Cortland. 
Thill, carriage, H. B. Sturges 


Thill coupling, G. Brockerman. 562, 
Thill coupling, O. Taber................. 582,! 
Tie plate and spike lock, A. 8. Hardman 

Tile, H. Brocker..............csceeeecceees 562,798 
Tire,.pneumatic, A. Graff. - 562,893 
Tire, vehicle, C. K. Welcb.... - 562,869 
Tire, vehicle wheel, 8S. S. Elder. . 562,811 
Toe pad hook, F. A. Neider... 562,907 
Tool, mechanic’s, 563,089 
Toy, W. E. Fobes 563,151 
Toy‘musical wheel, S 562,995 
Toy, self rotatable, L. Senge 563,077 
Traction engine, E. Hube: 563,177 
Tramway rail, continuous, 563,242 
‘Trap. See Animal trap. 

‘Trap, M. Avramovit: 562. 
Trolley, C. B. Powell 562. 
Trolley system, electri 563. 
Trolley wheel, i. B. Metzger. 5 


Truck, car, C. E. Canfield... 
Truck, car, G. W. Lacy... oe 
Truck frame, metallic, C. T. Schoen. 
Tug tastener, hame, J. S. Gilman.. 
Turbine, FE. G. Libby.............- adi oseinaie & 
Turning machine, wood, G@. H. Hardman... 
Typewriting machine, S. J. & &. 8S. Shimer... 
Ge pewriting machine key, Graham & Savell. 
Valve, E. G. Kimmell 

Valve and elbow for hot water radiators, C. J. 


Seer ss. 


x 
S99 
Fa 


Bes 


Balthasar 563,120 
Valve gear, link motion, R. Scheidler. 921 
Valve gear. slide, J. T. F. Conti... .... 804 
Valve, radiator, F.C. Gott. vee 562,957 
Vaporizer and burner, bydrocarbon, J. Heilbron... 562,961 
Varnish can, J.L. Humpbrey................ee scene 363,17! 
Vehicle boot attachment, S. BE. Lillja. 563,045 


Vehicle draught bar, S. Parks.................0006 < 
Vessels, etc., construction of roadways for. H. 
OO ciieeves Seo edvges wee teed 
Vise, C. J. Jackson.. 
Voting machine, D. & E.H. Davis. 
Voting machine, Lambert & Aronson. 
Wagon brake, Reynolds & Shipman..... 
Walls, etc., construction of supports for, J. Breu- 


Watch bow pliers, H. W. Wildt...........seceeseeee 
Watercloset bowls, flushing, K. Douglas........... 
Water from waterpipes of houses. device for con- 
trolling the flow of, W. A. Hull (reissue) 
Water heating apparatus, D. N. Hurlbut. 
Water tower, Gortable, D. D. Hayes 
Weed puller, C. Waterman......... 
Well casings, packing collar or sle 
or Artesian, J. Carruthers 
Well refrigerators. 
AIQo......... 


dumb waiter f 


: Wrench. 
! Wrench, W. J. Leach 


Windows, lead for glazed, J. Lamb ) 563, 
Wire and slat weaving machine, O. F. Matteson.. 563,197 


Wire spokes for bicycles, etc., machine for mak- 
ing, Capewell & Allen 

Wire stretcher. G. H. Shellaberger.. ave 

Wool, etc., apparatus for cleaning. Riche & Rivret 

See Pipe wrench. 


if 


Wrencn, D, Metcalfe.................eee0e 
Yeast, making, Blumer & Schlagenhaufer.. 


Wire frame, spool, R. Fraser........... ccc ese ee ee eee 563,154 


Inside Page. ench insertion - - 75 centen line 
Back Page. ench insertion - -- - $1.00 a line 


Wes some classes of Advertisements, Special and 
| Higher rates are required. 


' ‘The above are charges per agate line—about eight 
words per line. ‘his notice shows the width of the une. 
and is seu in agate type. Wneravings may head adver- 
tisements at the same rate per agate line. bY measure. 
Ment, as the letter press. Advertisements must de 
received at Publication Office as earlv as Thursday 


Yeast, preparing pressed, HE. Bruun (reissue)...... 14,550 | morning to appear in the :niiowing week’s issue. 
DESIGNS. ste 

Back band loop, L. N. Dantzler 0 D ll 

Badge, H. Doteenroth sda tle'adlascie . 1 0 or ETAL WORKERS 

Badge. C. Rehlin...... 7 | without steam power can save 

Bed pan. WM: Bearby . : Pay i time and money by using our 
icycle sad dle, . Barler.. 4 

Bicvcie saddle, W. 1. Bunker 25,725 NM | 

B wk cover, A. J. Saaifield... 25,704 Foot and Hand Power ae inery 

Boos mark, AiM. Rothert. 3,108 SEND FOR CATALOGUES— 
ottle, W. H. Payne.... 6108 | is is i i 

Box, C.M. Beldy....c..s-., 25,706 pee seals ea a eet 

Button, collar, B. I. Johnston. 25,697 ? ‘ 

Button rod, E. Kempshall..... ee 698 : SENECA FALLS MFG. COMPANY, 

Chain link, driving, W. #8: ‘Peale i744 to ai ___ 695 Water St., Seneca Falls, N. Y. 
winary utensil, A. Leonard.. 5,7 \ a 

Desk and seat, J. C. Gooding 5,735| AMERICAN PATENTS.—AN INTER- 

Desk cabinet, F. S. Thomas 25,733 | esting and valuable table showin the number of patents 

Dice, F. J. Patten.. 25,701 | granted for the various subjects upon which petitions 

| Easel, B. L. Freese... .723 | have heen filed from the beginning down to December 
Finger ring, F.J. Ling 25.689 | 31, 1894. Contained in SCIENTIFIC AMERICAN SUP- 
Gage, O. Smith PLEMENT, No. 1002. Price 10 cents. To be had at 


this office and from all newsdealers 


POWER & FOOT 


SHAPERS,PLANERS.DRILLS, 


MAC 
AT HEE Serer” Oamocue PREP 
SEBASTIAN LATHE GO. 120 CULVERT ST. CINCINNATI. C. 


$09000096000000600000000008 


— 


e ° 
Plush or pile fabric, W 25.143 D 
Blush or pile fabrics, pattern for, pte 4 Price ; E PT H G A U G E. > 
Pauiator: Cine a 38'739 | © $1.25 Has 4 in. narrow scale which can be used 
Sash lock, window, T. W. Crozier. 25,712 | gin middle or elose:to the end, or removed © 
Scale weight, J.W.Culmer.......... . 25,721 | & — parately. ‘sé 
gerew cane or cabinet; J. D. Warren 7 ni32 ° Catalogue of Fine Tools freee @ 
eat, J.C. Gooding................. , 
Shaft, crank. Booth & Lewis - Bout 3 The L. S. STARRETT CO. : 
arpener block, scissors, J. Q. ams. » 2, Kj 
Soap holder. J. Steuer... * 38'299 | @ Box 13, ATHOL, Mass., U.S. A. e 
Spocn, etc., E. W. Scott. . 25.690 | 999999 OHO 0O0OO044694606000008 
Spoons, etc., pandle for, y. er eoaman.- a es —- 
poons, ete., handle for, A. F. Jackson. x oo 
Spoons, etc., handle for, G@. Rockwell 2 25, AUTOMATI C H EADI N a 
mollet stand, A. W. Fitz. ee aid e ag MAC HINES | A Wa 
‘oy car. E. R. Ives Suadowge 33 
Transom light plate, 8S. S. Bradshaw. Tr 25.716 FOR my i 
wine holder, rae Comstock, 7 R515 - Rivet as B + 
Type, font of, B. Nadall..... . +0 2, 
Type ornaments, font of, B. Nadall. » 23,740 avetsan crew Blanks te 
Vaive casing, BE. H. Lunken......... 720 Several Sizes, 
Washatand frame, RLC.W hayne... Pe COMPLETE EQUIPMENTS. 
atch crown, W. 8S. Richardson. . .............0.06 
Watch plate, W. C. Ball.........cccsseseesseees 25,604, 25,696 | The E. J. PARNIELE MACH: co. 
ena - O. Box 
r DOUBLE STROKE. 
TRADE MARKS. WATERBURY, CONN. 
Apparel, wearing, O’Bryan Brothers................ 28.464 e 
Bed bottoms, spring, J.G. Smith... 1h. 28,522 The Curtis Patent 
@ 
Beet ies Haray Cycle Company 300 D lat 
icy . Hardy Cy MOPADY 5s cccsicescscedeass 4 
Borax, soap. Gleansing fompounds and, toilet and 491 amper Regu a or 
at, wders, Pacific Coas orax Company... 
Breakfast. food, flour, cracked wheat, grits, farina Feige con Tey od iasticorion: only 
ond purified middlings, North Dakota Milling 99,482 variation of 4 of pound steam pressure, It 
SOMPAOY sc ce ssc tea dec sveevcidseasceedssaceccncs oo +. By i 
Bulbs, flowering, R. & J. Farquhar & Company.... 28,463 will control any damper. 


Canned fruits, vegetables, fish, extracts. lye, 
cheese. baking powder, olives, cigars, starch, 
dried fruits, vinegar and bird seed, Reed, 
Walsh & Lange............ssseeseeeeess eens poesece 

Canned goods, cured meats, foods and relishes, 
toilet articles and preparations, soaps and 


Canned goods, foods and relishes and fish, certain 


Flour, wheat, Washburn-Crosby Company.. 
Fluids and powders for treating the skin an 
oring the hair, Marie Antoinette Company 
Inks, lithographic, C. Stickel. ae 
Jewelry, flatand bollow silve bh 
ments and solid gold and silver and filled 
watchcases, gold and silver, M. Eisenstadt 
Jewelry Compan y. see 
Lamp burners, J. Gregory.......... 
Liniment, Imperial Granum Company. 
Lozenges, bronchial, 8. C, Haviland.. 


Models for use in schoois, wood and paper, Milton 
Bradley Company.................s0008 
Ointment or salve, healing, F. Hofele... aid 
Overails, pants ard trousers made of jean, L. Loe- 
wenthal Sons & Company..............seeeeeeeeee r 
Paints, driers and varnisbes, G. C. Liszka, Incor- 


POP Ated S seiiidiecs seed awe teases cie eae 28,515 
Papers, building, Mica Roofing Company oo. 28,522 VULGANIZERS 
Perfumery and toilet articles, R. Hudnut.......... 28,495 
Perfumes, puwders, soa 8, dentifrice, creams, hair ' are used all over the world. 
oils and similar goods, R. Hudnut............... : ; 
4 2 ; iB Exclusive Manufacturers of Steam Ma- 
Pharmaceutical preparations in the form of tab- 4. 4, chines for Rubber Stamps,” We also make 


Pharmaceutical product used as a substitute for 
sugar, Farbenfabriken, vormals Fr. Bayer & 
Company 

Pills, J. 


kidney: 
Remedies 


B. Mumford 


‘Remedy for diseases of K b . 28,910 
Remedy for poultry diseases,internal, Jennings & 

Wilb oF + 28,514 | 
Bbirt waist, Mey 8,465 | 
Soap 

JOMPANY .... ee reccccececccccccecccececcevccceccees 490 


jrups and soda water, H. Kienzler.. 


7'bread, cotton, J. Brook & Brotbers................ 28,467 
Tires for cycles and other vehicles, pneumatic, 
Humber & Company, America................... 8,518 
Tires, yielding or pneumatic, Revere Rubber Com- st 
PAD voices ceccacicoseseueach des adess Seals ss ease 0sse 8 . 
Tobacco, long cut smoking and chewing, B. Payn’s 
Son’s Tobacco Company aeceaseseaes jaeeccsssecccs 28,476 j 
Tobacco, emoking, ellman & Dwire Tobacco 


COMPANY +s fess saccceooest ated s okies cael ets 28,474, 28,475 
Toilet and bath powders, Pacific Coast Borax Com- 


- B, 

Toilet powder, J. D. Roberts «++ 28,493 
Vehicles and metal wares, wooden wares and com- 

pounds thereof used for athletic and sporting 

purposes, Jersey Wheel Company «++ 28,516 
Veloci pede parts, Perry & Company. +. 28,519 
Washing powder, Garrett Brothers............ 
Wines, brandy. gin, whisky, cordial, ginger ale, 

soda, beer, stout and ale, Walkerville Brewing 


COMPANY ..... cece cece cence eee ceeeeeeeeseeeee cee 28477 
PRINTS. 
“The Diamond,” New York Consolidated Card Com- 
PANY coc sos ieadssceenauseedevs sages debawen daelaed veuees 


A printed copy ot the specitication and drawing of 
any patent in the foregoing list,or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & (o., 361 
Broadway, New York. Special rates will be given when 
alarge number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each, 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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fruits, certain named, F. Acker & Company.... 28,481 


named, F. Acker & Company 28.483 . . 
Cigars, Hooven Mercantile Company 28,473 2 rl eR rill 2 
Disinfectant and antiseptic, E. 8. Fitch.. + 28.500 
Extracts, waters, lotions, colognes, pow 

creams, soaps and the like, R, Hudnut. 28,497 


“ DORMAN’S 


3 “PEERLESS” 


489 | For Book on 


(@ Send for circular S. D. 


D’ESTE & SEELEY CO. 
29 to 33 HAVERHILL STREET, BOSTON 


BARNES’—_——= 


Complete line, ranging from Light Fric- 
tion Disk Drill to 42’ Back Geared Self- 
Heed. {a Send for New Catalogue. 


W. F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD, ILL, 


THE BILLINGS HAND VISE 


Live and caustic potash, E. N. Hall.. 3,486 to 28,458 | The Best Vise for Linemen. 
agazines, Owl Publishing Company..............+ 28,470 
Medicinal and surgical preparations, such as anti- Drop Ferged from Bar Steel. 
ate septic owders, Cherries & eae eee ae erg bait Interchangeable Parts. Parallel Jaws. 
Medicine, kidney and liver, J. W. Cope............+ 28, Hardened by Sp2cial Process. 
Milk, cream and the products thereof, W. H, Fos- 28, 490 (2 Send for Circular H.V. 
MOD. ideas tevesecedecisiaiua scusenoeiecusetieieone 


THE BILLINGS & SPENCER CO. 
Drawer 3, Hartford, Conn. 


Dry Heat Vulcanizers. Complete outfits 

from $10 to $1,000. All Stamp and Stencil 

Tools and Supplies. Brass and Steel Dies 

‘for all purposes. Scals, Engraving and 

; Die Sinking of all kinds. Established 1860. 
Ge Send for Catalogues. 


~ 
THE J. F. W. DORMAN Co. 
121 E. Fayette St., Baltimore, Md., U.S. A. 


‘“ PEERLESS ” DUPLEX 


PIPE THREADING 
MACHINES 


Combination Bench and 
Pipe Vises. 
Continuous Feed Ratchet Drill 
Bignall & Keeler Mfg. Co. 
Box 373, Edwardsville, tll. 


| No. 3. 


Transits ano Levevine InstRUMENTS. 
i 


‘NICKEL FLECTRIC LEVELS 


PLATED 


2and 3 inches. Prices, 5 and 30 cents. 
; Cc. F. RICHARDSON & SON, 
P. O. Box 977, Athol, Mass., U.S. A. 


SCIENTIFIC AMERICAN SUPPLE- 
MEN‘. Any desired baek number of the SCIENTIFIC 
AMERICAN SUPPLEMENT Can be had at this office for 
10 cents. Also to be had of newsdealers ir ali parts of 
the country. 


Sizes, 


the Level. 


Rags . 
lap tig U7 
GUE 
Ss 


Scientific American. 


(JULY 18, 1896. 


ESTIMATES furnished for COMPLETECRUSHING PLANTS 


pendtackaie MINING MACHINERY of every 


m description. 
Sates Iron Works, Dept. C.650 Elston Av. Chicago,tll 


STEAM 
JET 


VANDUZEN PUMP 


THE BEST IN THE WORLD. | 
Pumps Any Kind of Liquid. 


in Order, never Clogs nor 
. Every Pump Guaranteed. 
10 SIZES. 
200 to 12000 Gallons per Hour. 
Cost $7 to $75 each. Address 


THE E. W. VANDUZEN CO., 


102 to 108 E. Second St., Cincinnati, 0. 


Fords Patent 
SelfLubricating 


SNEAVES 


For all common 

bushed BLOCKS 

Increases the life 

threefold, the cost 
but 10 per cent. 

A Book on Tackle 

Blocks Free. 

Boston & Lockport 
Block Co., 

J 143 Commercial St.. 
Boston, Mass. 

& Order Star Brand. 


CROOKES TUBES AND ROENTGEN’S 


Photography.—The new photography as performed by 


the use of Crookes tubes as asource of excitation. All 
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 181. 189. 238. 243. 244, 792.795, 
9 980, 1056, 1054, 1055, 1056, 1057, also 
SCLENTIFIC AMERICAN. Nos. 7, S, 10 and 14, vol. 74. 
These profusely illustrated SUPPLEMENTS Contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments performed with them, Among then will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which soexcited the world, and 
which are now again exciting attention in connection 
with Roentgen’s photography. Price 10 cents each. 
'l'u be had at this office and trom all newsdealers. 


C. & F. Drill Holder 


Attachment converting a Breast or Hand 
Drill into a Bench Drill. Readily clamped 
to table and holds almost any size or pat- 
tern of drill stock, Price $1.50. 


G2 Send stamp for catalogue of 
machinists’ tools. 


CHANDLER & FARQUHAR, 
38 Federal Street, BOSTON, MASS. 


“My Well and what came out of it.’’ 
A story by the novelist Frank R. Stockton. 


“Your Well and what will come out of it.’’ 
By the 


Pohlé Air Lift Pump 


Bulletins totell you will be sent on application. 


The Ingersoll-Sergeant Drill Co. 


Havemeyer Building, 26 Cortlandt Street, New York. 


QURRARK &RALRSOAD WORK 
RAND DRILLCo too BRoapway,Niw ¥6 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new illuminant, its qualities. 
chemistry, pressure of liquefaction, its probable future, 
ex periments pertormed with it. A most valuable series 
of articles, giving Incomplete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos, 998, 
4094 1007, 1012, 1014, 1015, 1016, 1022, 
p 


035 and 1038, The most recent apparatus of sim- 
le and more elaborate type described and illustrated 
in special acetylene Supplement No, 1057. Price 10 
cents each. ‘1‘o be had at this office and from all news- 
ealers. 


EMERY WHEEL MACHINERY 
UNIVERSAL 
GRINDING 
MACHINE 


No. | 


Will grind straight or taper, soft 
or hardened spindles. arbors, 
cutters, reamers, etc, 
t= Book 15 free. 
Diamond Machine Company, 
P. O. Box 885. Providence, R. I. 


Seventeenth Edition of 


Experimental Science 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


Just the thing for a holiday present for any man. 
woman,student, teacher, or anyone interested ‘n science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph. the curious 
optical iliusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Uptical Projewion of Opaque Objects. new e xveriments 
in Projecticn, Iridescent Giass, some points in Phota- 
graphy, inc.uding Hand Cameras, Cane Cameras, eta.: 
Systems of Electrica! Distribution, Electrical Ore Find- 
er, Flectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter whicb will prove of interest to scien- 
tific readers, 

#40 pages, 782 fine cuts, substantially and beautifully 
hound. Price in cloth. by mail. $4. Half morocco, 3.5. 


GB" Send Jor viiustrated carcuiar. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


TO BUSINESS MEN 


The value of tne SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater tnan that of any similar journal 
now published. Jt 2oes into all the States and ‘lerrito- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A busincss man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent infiuence you to substitute some 
other paper for the SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason tbat the azent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN, 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New Yorl, 


Buy TELerHones_» 


That Are Good—Not ‘‘Cheap Things.” 
The difference in cost is little. We guar- 
antee our apparatus and guarantee our cus- 
tomers against loss by patent suits. Our guar- 

antee and instruments are both good. 
Western Telephone Construction Co. 

250 So. Clinton Street, CHICAGO | 
Largest Manufacturers of ° 
Telephones in the United States 3 


TELEPHONE 


for Long or Short Distance Use. Also 
Interior or Warehouse Telephones. Sent 
on trial to responsible parties. Sold thou- 


sands during the last two years, every 
one a success. 


G2” Send for Circular and Testimonials. 


Julius Andrae & Sons Co. 
MILWAUKEE, WIS. 


Of German, Swiss, and Ameri- 
can make. Drawing Boards, ! 
Squares, Colors, Inks, Tracin; 

Cloths and Papers, Thum 

Tacks, Rules, Tapes, etc. 


Blue Process Papers, 
THE BEST IN THE WORLD. 


FROST & ADAMS CO 
Importers. 
39 CORNHILL, BOSTON, 


Engineers’ 


Supplies hes Catalogue Free. 
LL DRILLING MACHINERY, 


\ i MANUFAC TUREO BY 
\ WILLIAMS BROTHERS, 
( ITHACA,N.Y. 
MOUNTED OR ON SILLS, FOR 
1 DEEP OR SHALLOW WELLS, WITH. 


|| STEAM OR HORSE POWER | 
7 SEND FOR CATALOGUE. 
ADDRESS WILLIAMS BROS. ITHACA.ALY . 


FINEST AND FASTEST 


 RIVETT LATHE 


Boston, Mass., U.S.A. 


Drawing 
Instruments 


-HE IS DEAD; 


fo his own interest. who deals in Arma and Ammunition or who shoots a Rifle 
Pistol, or Shot Gun and bas not a copy of IDEAL HAND BUOK, No. %.A. 
1@) pages of solid information. Just out. (Mention Scientific American.) BE 
ALIVE and send for one FREE to all countries. 


Bend stamps for postage. 
IDEAL Mr&. co, ie ain 8. A. 


Drawer A, New Haven, Ct.. 


This beats Wind, Steam. or Horse 
Power. We offer the 
WEBSTER 2% actua! horse power 


GAS ENGINE 


for $150. less 1U:, discount for cash, 
Built on interchangeable plan. Built 
of best material. Made in lots of_ 100, 
therefore we can make the price. Box- 
ed fer shipment, weight 80) pounds. 
Made for Gas or Gasoline. 

( iWrite for Special Catalogue. 

WEBSTER MEG. CO. 


MECHANICAL , 
«DRAWING 


Architectural Draw- 
ing; Electricity; Me- 
chanics; Architecture; 
Plumbing, Mining; 
Civil Engineering in 
all Branches; Steam 


To Machinists, 

Pattern Makers, Car- 
penters, Steam Engi- 
neers, Draughtsmen, 
Steam Fitters, Eleo- 
trical Workers, Civil 
Engineers, Plumbers, 


4 7 N Miners. References 
Engineering (Loco., N Everywhere. Free Cire 
Stat'y. and Marine). A cular. State Subject 


The International 


you wish to Study. 
CorrespondenceSchools 


wy 
ua B 942, Scranton, Pa. 


ICE-HOUSE AND COLD ROOM.—BY 
R G. Hatfield. With directions tor construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 3. Price 10 cents. To be had at this 
office and from all newsdealers 


1074 West 15th Street, CHICAGO 


““WOLVERINE” GAS av° GASOLINE 
pons ENGINE STATIONARY 
ilch 


5 and MARINE. 
The “ Wolverine” is the only re- 
versible Marine Gas Engine on 

a 
eh 
foods 


the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer. Abso- 
=lutely safe. Manufact’d by 


pVOLVERINE MOTOR WORKS, 
12 Huron Street, 
GRAND RAPIDS, MICH. 


GAS and GASOLINE 
ENGINES. 


Using Natural Gas, 
Coal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1to 40H. P., actual. 
The Springfield 
Gus Engine Co.. 
21 W. Washington St. 
Springfield, O. 


SINTZ GAS ENGINE CO. 


GRAND RAPIDS, MICH, 
U.S. A. 


Manufacturers of the Sintz Sta- 
tionary and Marine Gas and 
Giasoline Engines. Especially 
adapted for Boats and Electric 
Lighting. Runs witb manufac- 
tured or natural gas— Boats and 
launcbes. Prices within the reach 
of all. (2 Send for Catalogue. 
Mer:tion this paper 


RUSTLESS COATINGS FOR IRON AND 


Steel. — Painta: of what composed, bow destroved, 
classification as true pigments and inert substances, 
adulterants, etc.—By M. P. Wood. ‘he essentials of 
good paint. The characters thata paint shouid possess 
for the purpose of protecting struetures from decay or 
corrosion, Natural and artiticial asphalt cuatings. [ron 
Oxide paints. Ziue and lead oxides. Carbon paints. 
Inert pigments. A very exhaustive and valuable paper. 
Contained. in. SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1017, 1018 and 1019. Price 10 cents each. 
To be had at this office and from all newsdealers. 


Lidgerwood Hoisting 
Engines._+ 


300 STYLES AND Sizes. 


Over 12,000 IN Use. 
2" Send for Catalogue. 


LIDGERWOOD MFG. CO. 
96 Liberty Street, New York. 


Giant Screw Drivers, 6 in., 45c.—nickel ferrules, 
rosewood handles. Cabinet Screw Drivers, 6in., 
35c.—rosewood handles, nickel ferrules. Nail 
Sets, lUc. Swedish Sloyd Knives, 30c. 

Mailed postpaid. Catalogue free. 


TUCK MANUFACTURING CO. 
Ames STREET, BROCKTON, Mass. 


Railway. — Details of construction and description of 
rolling stock of a new system of portable railway which 


With the new attachment, the Rivett Automatic Chuck | May be laid upon ground that has received no special 


Closer, from 100% to 300% more work can be done. 


preparation for its reception. With 19 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 


NEW TOOLS... NEW CATALOGUE, 1896 | 1014. Price 10 cents. To be hudatthisofficeand from 


CATALOGUES FREE TO ANY ADDRESS 


———— 


 CRAQANAAANMLAMTRA SISTA 
THE ORNAMENTAL IRON INDUS- 


try.—Description of the method of manufacturing 
wrought iron into ornamental and artistic forms, With 
9 illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 10:20. Price 10 cents. To be had 
at this office and from all newsdeulers. 


C59 DO YOUR OWN | money printing for 
Va- PRINTING others! Type-setting 


easy. Printed rules. 
\\ Write for catalogue, 
presses, type, cards, 
etc., to factory. 
KELSHY & CO. 


iN 

yy’ 

boy 
Meriden, Conn. 


The Edison Phonographic News 


tells where and how youecan procure cheaply 


A PHONOGRAPH or A KINETOSCOPE 


the great money-earning wonders. Sample copy 10c. 
THE OHIQ PHONOGRAPH CO., CINCINNATI, 0. 


q 


$5. PRESS for 
9 cards, circulars, &c 
Press for printin 
a small paper, . 


C, F. SPLITDORF, BASCHACTHRINS 
an = = a Induction 
: SFELIT BEC : Coils, 


Magnets, 
Special 
Wire 
Winding, 
etc. 


RK COUL 


17-27 Vandewater St., New York. 


ELECTRO MOTOR. SIMPLE. HOW TO 
make. ByG M. Hopkins,—Description of asmallelectro 
motor devised and evnstructed with a viewto assisting 
amateurs to make a motor wnich might be driven witn 
advantage by a current derived from a dattery, and 
which would hive sutticiens power to operate a foot 
lathe or any machine requiring not overt One man Power. 
With llfigures. Contained in SCIENTIFIC AMERICAN 
SUPPLiMI NT. No. 641. rice 10 cents. To be bad at 
this ustice and from all cewsdealers. 


Repair Bicycles for a Living.—Your boy’s hobby 
may be mechanics; if so, get him the proper tools. 
TD r 


p= | 


Here is a bicycle repair outfit complete. Illus. catalogue 
of tools for stamp. red. Frasse Co., 21 Warren St., N. ‘. 


all newsdeulers. 


THOMAS KANE & COPIPANY, 


64 & 66 Wabash Avenue, Chicago. 


DESIGNERS AND BUILDERS OF 
High Grade Row and Sailboats, Hunting Boats 


and Canoes, Steam and Vapor Launches w% J 
&8™ Inclose 10 cents for Catalogue A. 


ALCO VAPOR LAUNCH 


Engine and Helm Controlled from Bow 

aw Latest improved and only 12 to1 Motor 
mm nowready forthe market. 18to40ft. 

Launches. 2. 3,5 ard 7 horse power. 


WK. WAG 
No licensed engineer or Pilot required. Speed and Safety 
guaranteed. Na Dangerous Naphtha or Gasoline used. 


Marine Vapor Engine Co., Jersey City, N. J. 


MONITOR. 
INES 


nf 
GAENG 


MONITOR VAPOR 


GRAND RAPIDS, MICHIGAN. 
(EASTERN OFFICE. LUDLOW STATION, YONKERS. N.X% CATALOGUE FREE. 
Pe ote at Wales S07 


AUTOMOBILE CARRIAGES: THE 


Paris-Bordeaux-Paris Race of.—Brief account of the 
Performance of the vehicles that obtained the prizes in 
the competition instituted by the Petit Journal. With 
9 illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 10:23. Price 10 cents. To be had at 
this office and from all newsdenlers. 


\ Portable X Ray Apparatus 


Our No. 2 Outfit for Physi- 
cians, Professors, Photograph- 
ers, and Students. Complete in 
handsome case, including coil, 
eondenser, 2 sets tubes. battery, 
etc. Price. $15, net, delivered 
in U. S. Guaranteed highest 
class apparatus. 

F.J. PEARSON MFG. CO. 
Main & Locust Sis., 
St. Louis, Ma. 
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The Typenriter 


EXCHANGE, 
14 Barclay St., New York. 
= 156 Adams St., Chicago, 

a 38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 


We will save you from 10 to 50 


er cent. on Typewriters 
of all makes. 


Send for Catalogue. 


@ ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly--5:2 Numbersa Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Hlectricity.Telegraphy, Photograpby, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscri ption.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year - 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six months, $1.50; three months, $1.00. 

Clubs.-- Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way tc remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al! orders, drafts, etc., payable to 

MUNN & CO. 361 Broadway. New York. 


Sciemtitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith ino 
size, every number containing sixteen large pages full 
of engravings, many cf wnich are taken from foreign 
papers anc accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very widerange of contents. It 
preserts the mostrecent papers by eminent writers in 
allthe principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries,Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mecbanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. i 

Price for the SUPPLEMENT. for the United States. 
Canada, and Mexico. $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, bot-h mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 


@——_ 
Burlding Haditt 
Building Ldittor. 

THE SCIENTIFIC AMERICAN BUILDING EDITION is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages. forming a large and 
splendid Magazine of Architecture. richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting exampies otf modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety ot the latest and best plans for private resi- 
dences. city and country, including tbose of very mod. 
erate cost as well as the more expensive. Drawings iv 
perspective and in color are given, together with Floor 
Plans. Descriptions. Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdeaiers, $2.50ayear. Remitto 

MUNN & CO.. 361 Broadway, New York, 


Export Lditi 

#xport Hdition 
of the SCIENTIFIC AMERICAN, with which is incor- 
porated “*LA AMERICA CIENTIFICA E INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform in size and typography 
witb the SCIENTIFIC AMER!ICAN. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language 1s spoken. THE SCI- 
ENTIFIC AMERICAN ExporT EDiTION has a targe 
guaranteed circulation in a)l commercial places through- 
out the world. $3.00a year, postpaid, to any part of the 
world. Single eepies, 25 cents. 

(2 Manufacturers and others who desire to secure 
foreigntrade may have largeand handsr:mely displayed 
announcemen*s published in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO.. Publishers. 
361 Broadway, New York, 
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BOOKS ON ELECTRICITY AND MAGNETISM 
JUST READY. 


A Catalogue of Books on Electricity, Magnetism, 
Electrical Engineering, Electric Lighting, Electric Rail- 
ways, Telephone, Electro-Deposition of Metals, Elec- 
trotyping, Electro-Metallurgy, and Cognate Subjects. 
32 pages. Sent free to any one in any part of the world 
who wil! furnish his address. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAI. PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U. 8. A. 


THE BLISS 


School of Electricity 


Bliss Building, WASHINGTON, D.C. 


The only Institution teaching practical Electrical En- 
ineering exclusively. Laboratory equipment excel- 
lent. Instruction the best. Catalog on application. 


Che Mountain Chautauqua 


Mountain Lake Park, Md., 
On the Main Line of the Picturesque B. & 0. 


The most superb and sensible summer resort io 
America. $300,000 expended in improvements; 200 
beautiful cottages ; hotel and cottage board at from 
$5.00 to $12.00 per week—cheaper than staying at 
home. The mountain air and the mountain views 
simply indescribable. Session August 5th to the 25th. 
Three superb entertainments daily. The best. music 
and the best lecturers which money can procure. Dr. 
T. DeWitt Talmage, Gen. John B. Gordon and Bishop 
J.H. Vincent already secured, with 100 others. Dr, W. 
L. Davidson, the great Chautauqua manager, in charge. 


SUMMER SCHOOLS.—20 departments of import- 
ant school work in charge of leading instructors from 
the prominent universities. A wonderful chance for 
teacher: and students desiring to make up studies, 
Tuition insignificant. Wishes of students gratified. 
Lowrateson railroads. For full detailed information 
and illustrated programme, address 


A. R. SPeRRy, Mountain Lake Park. Md. 
ONLY PRACTICAL MAGAZINE CAMERA. 
c SUNART’S 


“VENI, VIDI, Vict,” 


SUNART MAGAZINE, 
SUNART FOLDINGS. 


Send for Illustrated Cata- 
logue—2 cent stamp. 


SUNAKYT PHOTO CO., ROCHESTER, N.Y. 
THE SUBMERGED PIPE LINE ACROSS 


the Willamette River at Portland, Oregon.—By F. and 
A.S. Riffle. Description of a line of 28-inch cast iron 
submerzed pipes forming portion of the main line con- 
structed during 1893 and 1894, to supply the city of Port- 
Jand with pure water from Bull Run, a mountzin stream 
thirry miles distant. With 18 illustrations. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1019 
and 1020. Price 10 cents each. ‘Io be had at this 
Office and from all newsdealers. 


They have a tone that’s 


all their own. 
are the stan 


THE NE ard of excel- 
PDEPARTURE Woe Pe 
BELLS 


over. Made in 16 


PARTURE BI Cco., 
210 North Main Street, 
Bristol, Conn., U.s. A. 


SCIENTIFIC AMERICAN DYNAMO. 


Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps. or of being used as a 
5h.p motor. This machine was constructed especially 
for the benefit of the readers of the Scientitic American, 
by Mr. W.S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, NO. S65. Price 10 cents. To 
be had at this office and from all newsdealers 


RHOADS LEATHER BELT PRESERVER 
GIVES LIFE FLEXIBILITY, AND;ADHE SIVENESS.AN UNGUENT WITHOUT, 
ROSIN OR CHEMICALS.10 L8,CAN REGULAR PRICE $2.63.AND ACOES 
BELT PUNCH PRICE 5O CENTS SENT FOR $203 IF YOU MENTION SCIENTIFIC 


AMERICAN, J.E.RHOADS & SONS MAKERS oF THE RHOADS BELT. 
FACTORY WILMINGTON, DEL 239 MARKET st PHILA. PA. 


“SURE STErFYP” 
Rubber Cushion Tread Horse Shoe. 


Positively prevents slipping, stumbling, 
jar. concussion, calking, or interfering. 
Adopted and in use by leading Fire De- 
artments, Livery and Private Stables. 
onsists of steel skeleton shoe, perfect 
in shape, size, weight, and durability; 


provided with Rubber Cushion Trea 

adapted to take a firm hold upon the 
round. Price per set, complete, $2.00. 
llus. circulars sent free. Agents Wanted 
F. W. HAHN, Mfr., 358 Grand St., N.Y. 


Before Buying a New Harness, send 2c, 
stamp for illus, catalogue giving full de- 
scription of Custom Hand-made Oak 
Leather Harness. Sold direct to consum- 
ers at wholesale prices. We pay thefght. 
KING HARNESS OO., Mfrs., hurch Bt., 
Owego, N.Y. (2 Send for catalogue S. A. 


Summer Vacation Cours 


The Baltimore & Ohio RR. Co. now has on sale at 
all its offices east of the Ohio River a fall line of tourist 
excursion tickets to all the lake, mountain and sea- 
sh re resorts in the Eastern and Northern States and in 
Canada. These tickets are valid for return journey 
until October 31st. 
mer outing it would be well to consult the B. &O 
Book of *t Routes and Rates for Summer Tours.” All 
B. & O Ticket Agents at. principal points have them, 


Before deciding upon your sum- 


or they will be sent upon receipt of ten cents for post- 
age, by Chas. O. Scull, General Passenger Agent, 
B. & O. RR. Bultimore. Md. 


GLOSSY or MATT. 


for hot or damp climates. 50 
and three sampleprints. Ne 


the best and most uniform in t: 


Nepera Chemical Co., soie man 


Aivevican. 
PAPER fein shating” 


When exposed to the same light, prints 
500 times quicker than albumen. 
No dull or rainy weather to interfere with your work. 
No dark rooms nor complicated manipulation. 


Develyped and toned as fast as the printing frames can be filled. A choice of tonesmore 
beautifulthancan be produced onanyother paper. Permanent prints. The greatest paper 


cents in stamps brings two sample duzen cab’s, developer 
pe ra Platingid, Enameled and Rough Bromide Papers are 

emarket. Nepera I? UO P, an insoluble gelatine paper. 
Rembrandt, a Matt Printing-out Paper. 
ufacturers, NEPERA PARK, N. Y. 


cientific Rook Gatalogue 


RECENTLY PUBLISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 

MUNN & CO.,, Publishers SCIENTIFIC AMERICAN, 
361 Broadway, New York 


IHARDEST ABRASIVE KNOWN. EMERY AND 
IAMOND POWDER SUBSTITUTE. IN FLOUR;| 
OWDER; CRYSTAL; WHEEL; SLAB & HONE FORM. 
CARBORUNDUM CO. MONONGAHELA CITY, PA, U.S.A. 


A.W FABER — 


Manutactory Kstapitshed 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES: STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS MATERIALS. 


78 Reade Street, New York, N. Y. 


Manufactory Established 1761. 


BATTERY FAN OUTFIT 


Most practicable complete outfit of 1 No.5 
motor with 10 inch fan, 2 cells No.6 motor 
battery, which will run motor 160 hours on 
one charge of solution. Complete $18 We 
Ne make the Sollae Erenk oD Motor, also small 
aa, motors and apparatus for every purpose. 
aS Send Stamp for Circulars. 


Franklin Elect. & Mfg. Co., Miamisburg, 0. 


ID EAS DEVELOPED, —Absulute secrecy. Send 

for particulars. Advice and suggestions free. 
Correspondence and sampie orders solicited. Models, 
Patterns, Castings, etc. Gardam & Son, 9% John St., N.Y. 


“MUCH rN @BITrTnE.? 


= 4 = was rt; 
S PEARSONS.PATENTS | 


Te 2.00 


The smallest and strongeyt battery on earth. Size, 
3 in. x 5-8 in. Occupies little space. Will do more and 
better work than a Cumbersome battery. Fitted to any 
electrical apparatus. Appreciated at first trial. Mailed 
to uny address for $1.00. Electric, medical and blasting 
apparatus. Modelwork. All kinds of electrical repairs 
to small machinery. A. J. FARNSWORTH 
29 Thames St.. N. Y. City. 


DOUBLE SPEED INDICAT@R 


~~ applied to shaft revolving either 
right or left. Accurate and re- 
liable. Has split cap for 
SS) pointed centers. ools, 
metals, manufacturers sup- 

plies. Geo. W. Church. 109 Fulton St., N. Y. 


MANUFACTURE OF BICYCLES.—A 


very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained _in SCIENTIFIC_AMERICAN SUP- 
PLEMENT, No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 


Volts, 
1.25 


fe 


CHEAP, STRONG, 
WATERPROOF. 


| Not affected by gases. 
No RUST nor RATTLE, 
Outlasts Tin or Iron. 
z A durable substitute 
for plaster on walis. Waterproof sheathing of same ma- 
terial best 200 cheapest inthe market. (2% Write for 
samples, etc. 
y THE FAY MANILLA ROOFING CO., 
517-519 Point Street, Camden, N. J. 


BOSTON ELECTRIC RAILWAY SUB- 


way.—Description of a newsubway system under certain 
streets of Boston, by means of which the electric cars 
will be diverted from the surface of the streets on some 
ot the heaviest lines of travel. With 8 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1017. Price10cents..To be had at this oftice and from 
all newsdeulers. 


ADAAAAAAAAAAAAAAAA ARABI 


for inventors. 


United States, Canada, and 
Reports on Infringeme’ 


A pam 
tainin; fall 
cure them; 
Designs, Patents. 
Assignments, 
Patents, etc. 


Patent Laws, showing the 
Patents in all the principal 


MUNN & CO., So 


AAAAAAAAAAAAAAAAAAAAAARALZA 


ATENTS! 


MEssrRs. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 


In this line of business they have had nearly Fifty 
years. experience, and now have unequaled facilities for 
he preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for Patents_in the 


Munn & Co. also attend to the 
Copyrights for Books, Labels, 
an 


intrusted to them is done with special care and prompt- 

ness, on very reasonable terms. 

hlet sent free of charge on application, con- 

information about Patents and how to 
directions concerning Labels, Copyrights, 

Appeals, Reissues, Infringements 

Rejected Cases, 


We also send, free of charge. a Synopsis of Foreign 


361 Broapway, New YorK. 


BRANCH OFFICES. — No. 622 and 624 F Street, Pacific 
Building, near 7th Street, WASHINGTON, D.C, 


Foreign Countries. Messrs. 
reparation of Caveats, 
eissues, Assignments, 
nts of Patents. All business 


ro- 
Hints on the sale of 


cost and method of securing 
countries of the world. 


Licitors oF Patents, 


TYTITTTECUVCUIITTETEECCC 9 


ma IYTITTTUCCTT TELE  s 


TO INVENTORS | Wanted, a mailable specialty that 


(TO CHEMISTS | Beye 96 eee ell, Muse. 


OAT E 


Easily removed without 
breaking. Perfection tins re- 
quire no Greasing. gfound: 
7 square and oblong. 2 roun 
NTN S layer tins by mail 35 cen ts. 

Catal. Free. Agents wanted. 
RICHARDSON MFG. CO., 9th St., Bath, N.Y. 


HARLEM RIVER IMPROVEMENT 


and Ship Canal.—An interesting account of _the great 
government work recently completed in New York City. 
With 3 illustrations. Contained in SCIENTIFIC A MER- 
ICAN =UPPLEMENT, No. 1015. Price 10 cents. ‘l'o be 
had at this office and from all newsdeulers. 


THE DURANT COUNTING MAOHINES 


Received the Highest Award 
at the World’s Fair. 
¢2> Send for catalogue to 
W. N. DURANT. 
383 2d St.~ Milwaukee, Wis. 


Write the Smooathest and 
Last the Longest. 


American Graphite Mention SCIENTIFIC AMERICAN 
and send 16 cents for samples 


P E N Cc | LS worth double the money. 


JOS. DIXON CRUCIBLE CO., 


DIXON’S 


MycnBToR puis 


0 TELEPHONES: 


KINDS 
PRICES 


All 


PARTS 
ELECTRICAL SUPPLIES 


eno STAM? M 


Yor: / 
GTRIGCo, >» 
Panera ocue ANUS ELE 


-¢ MIANUS, CONN, 


. 


THE MANUFACTURE OF MATCHES, 


—An interesting and popular description of the method 
of manufacturing sulphur and safety matches as prac- 
ticed in France. With 10 illustrations. Contained in 
SCIENTIFIC AMERICAN SUPPLUMENT, No. 1013. Price 
W cence, ‘lo be had at this office and from all news- 
lealers. 


JERSEY CITY, N.J.. 


DEAF ear varoraron... 


Deafnesson StrictlySeientifie principle. Satisfaction guaranteed. 
Circulars free, EAR VAPORATOR CO., 195 LaSalle St., Chicago. 


Howard Chainless Bicy 


cle. 

)\ The first man in any town who buys one will be 

E} Allowed an agent’s discount and offered an agen- 

yy cy,whereby he gets commissions that will pay for 
his wheel, or atleastreducethe cost. Address 

HOWARD, 771 Summer Av., Newark, N.de 


THE W. F.F.& M. CO. 
BANK STREET, WATERBURY, CONN. 


Build Outfits of Machinery for making 


Bicycle Parts 


Cyclometers, 75c. 


Toe Clips, 25c. 
Lamps, 80c. to $3.00. 
» Other Sundries at Low 
| Prices. 
Agents wanted. 
(2 Send for catalogue. 
PALMER BROS. 
Mianus, Conn, 


STATISTICS OF THE UNITED STATES. 
—Abstract of a work Ly Mr. Henry Gannett, giving some 
remarkableaind little known fagetsthat tell of thegrowth, 
the present condition and the resources of the United 
State Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No.1011. Price 10 cents. ‘To be had at this 
office and from all newsdealers. 


BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations, #ailed free; it gives Band 
Music & Instructions for Amateur Bands. 


LYON & HEALY, 33-35 Adams &t.. Ch.cago. 


Family lce Machine 


Ice, etc., in a few minutes, $10 and DE 
to prepare one’s self soda water, $4. 


Filters, $1.25.and up Cookers, $1. Seltzatenrs 
and up. L. DERMIGN Y, 126 W. 26th St., N. ¥ 
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PROPOSALS. 
Proposals for Garbage Crematory 


Sealed proposals will be received at the City Clerk’s 
Office, Wilkes-Barre, Pa, until Saturday, July 18th, 
1896, at 12 o’clock noon, for furnishing, erecting and 
completing, ready for operation, a first class crematory 
for the disposal of garbage. Each proposal to be accom- 
panied by plans, drawings and specifications. Proposals 
to be endorsed “ Proposals for Garbage Crematory "and 
addressed to Frank Deitrick, City Clerk, Wilkes-Barre, 
Pa. The right is reserved to reject any and all pro- 
posals. FRANK DEITRICK, City Clerk. 


METAURERS- TOOLS 
WER ern risens, 
LATHES, FORMERS, 


CIRCULAB SAWS and MACHINERY. 


We in Stock all the 


LEA DIN Foot Power 


Machin 
jit; VERY LOW PRICES! 
4 cents for large Illus. Catalog. 


THE WILKINSON CO., 
83 Randolph Ste, Chicago. 


MANUFACTURE OF STARCH FROM 


Maize.—By J. Kriegner. Full details of the process. 
With One illustration, Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, NoO.101%. Price 10 cents. ‘Io be 
had at this office and from all newsdeulers. 


Light and fine machinery to order; models and elec- 
trical work specialty. E.O. CHASE, NEWARK, N.J. 


SSGEeeAMECHANICS, 
DESCRIPTIVE CIRCULAR FREE.OPEN COURT -PUB.CO. CHICAGO. 


A MONTH AND EXPENSES ; exper- 
ience unnecessary; position permanent; self 
seller. Pease Mfg. Co., Cincinnati, Ohio 


LANTERNS WANTED 88°. FoR sate 


OR EXCHANGE, 
HARBACH & CO. 809 Filbert St. Phila.Pa) 


MACHINES. Corliss Engines. Brewers’ 
and Bottlers’? Machinery. THE VILTER 
MFa. Co., $99 Clintot Street, Milwaukee, Wis. 


IC 
HORTHAN by Mail. Situ- 


/ ations furnished 
r competent pupils. irst lesson free. Write 
W.G. CHAE 


FEE, Box A, Oswego, N. Y 


Experimental & Model Work 


E. V. BAILLARD. 106 Liberty Street, N. Y. 


— 
SES 


PSU ME imc 
hte a 


TYPE WHEE 
NOVELTIES & ETC, 


CONTRACTS WANTED. 


To manufacture Hardware Specialties, Pat’d Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 


TURBIN WATER WHEELS. 


SEND FOR PAMPHLET. 


LS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NEW YORK STENCIL WORKS 100 NASSAU S* N.Y. 


JAMES LEFFEL & ©0., 
Springfield, Ohio, U. 8. A. 


Locates Errors to Page and Account 
without referring to the Lodger, recheck In 
or copyingentries, Eusily applied witbou! 
change, A } references, Purticulars free, 
HENRY GOLDMAN, Author and Inventor, 
143°140 La Salle St., Chicago. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
TEER. Builders of Steel Towers and Tanks. 
Hep La. Red Cypress Wood Tanks a specialty. 


W. E. CALDWELL CO.. 
217 E. Main Street, Louisville. Ky. 


THE EAST RIVER GAS TUNNEL: 


Notes on the Construction of.—By W.I. Aims,C.E. De- 
scription of the method of constructing the tunnel em- 
ployed by the East River Gas Company to permit of the 
extension Of its mains into the city of New York. With 
3 illustrations. Contained in SCIENTIFIC _AMERICAN 
SUPPLEMENT, No. 1022, To behad at 


Price 10 cents. 


this office and from all newsdealers. 


12,500 Receipts. 70S Pages. Price $5. 
Bound in Sheep, $6. Half-Morocco, $6.50. 


This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the sci- 
entilic American during the past fifty vears; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; neariy every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in ali parts of the world; the information given 
being of the highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Aimost everyinquiry thatcan be thought of. relating 
to formule used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. : 

T’bose who are engaged in any branch of industry 
probably will find in this book much that is of practica} 
vaiue in their respective callings, : 

“hose who are in search of independent dusiness or 
empioyment, reiating to the home manufacture of sam- 
ple articles, will Gnd_in it hundreds of most excellent 
suggestions. GT Send jor Descriptive Circuiar, 


MUNN & CoO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New Yerke 
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Bdvertisements. 
ORDINARY RATES, 
Inside Page. each insertion. - 7 5, seu a line 
Back Page. each inserlion. - « 1.00 a line 


ta” ~For some classes of abate eaie Special and 
Higher rates are required. 


The above are charges per agate line— about eight 
words perlme. This notice shows the width of the line, 
and is set in agate ty:e. Mngravings may head acver- 
tisements at the same rate per agate iine. by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


te No.2 Bammond' 


ALIGNMEN'T--Perfect and permanent 
IJEPRESSION-—Invariably uniform. 
TOUCH—Soft, light and elastic. 

SP EE D—206 words a minute. 

DURA BILITY—tThe fewest parts, the best made 


VARIETY —12 languages, 37 styles of type, paper or 
cards of any width or size on one machine. 


PORTA BILITY—Weighs only nineteen pounds 
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Palmer Tires 


give the rider 5 
| 
wonfidence 
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3 THEY are the only tires you are sure of get- 
ting home onif punctured. Air will not escape 
o for hours. Palmer Tires are the easiest riding, 
) EE repaired and fastest Tires. They mark 


0 00 0 0 0 <a 00 0 <a 0.0.0 0 <a 0.0 0 <a 00 0-00 0 00 0 


the high-grade wheel. They are expensive. Send for 
catalogue. PALMER PNEUMATIC TIRE CO. , CHICAGO. 


000 <a 00 0 <a 0000 


Typewriter 


Patent 


This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 


Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 


bP LRreower rrr 
HALF A CENTURY OF CYCLES.—AN 


intereetwae history of the cycle from its origin up to the 
present time. ‘Ine first crank-driven bicycle. The 
‘“*bone-shaker’’ and its successors. ‘I'he tricycle. 
modern wheel. Cycle building a science. Points of im- 
provement. ‘he pneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI- 

N SUPPLEMENT, No. 101'2. Price 10 cents. To be 
haa at this office and from all newsdealers. 


American 
Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 
Patent No. 463,569, granted 
te Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering-all forms of 
Microphone Transmitters 


cr contact Telephones. 
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complete, with traveling case. 


401 East 62d Sireets NEW YORK 


THE HAMMOND TYPEWRITER CO., 
~_ HAVE YOU GOT OUR CAT- 


ALOGUE L FOR 1896 OF 
Gas AND CASOLINE STATIONARY ENGINES 
GASOLINE TRACTION ENGINES 
ComBINED ENGINES AND Pumps 
GASOLINE PORTABLE ENGINES 


USED tains 


BY ANY ONE 
CHARTER GAS ENGINE CO., 


FOR ANY PURPOSE 
Box 148, Sterling, ul. 
“A thoroughly successful commercial E , 
gine using a Safe Oil.”—Franklin Institute KI 
No Extra Insurance, No Y 
Steam, No Gas. No Gasoline. Vesem 
Reliable, Sate, Economical. be 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 4 


PREISTMAN & CO..Incorp m 
PHIL ADELPHIA, PA. 


530 Bourse Bldz., 
Ate ron FINE TOOLS ineverysuop, 
niowe’ ©... BESLY& CO. 


CATALOGUE 


THE BICYCLE: [TS INFLUENCE IN 


Health and Disease. —By G. M. Hammond. M.D. A val- 
uaole and interesting paper in which the subject 18 ex- 
haustively treated from the following standpoints : 1 
The use of the cycle by persons in health. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 


'ANDAGENCY. —- ” CHICAGO, ILL.U.S.A. — torbetiad at this fice wd pes alltheisdatens. las 


OF THE 


“Scientific a American.” 


In commemoration of the fiftieth year of publication of the weekly edition of the 
SCIENTIFIC AMERICAN, by Munn & Co., which occurs on July 25, a Memorial 
Edition will be issued. In this issue will be published a résumé of the progress of 
science and invention during the past fifty years. Some of the principal subjects to 
be treated in this issue will be: 


The Transatlantic Steamship. Iron and Steel. 


Naval and Coast Defense. Phonograph. 
Railroads and Bridges. Photography. 
The Sewing Machine. Telegraph. 
Physics and Chemistry. Telephone. 
Electric Engineering. Telescopes. 


Progress of Printing. 
The Locomotive. 


The Bicycle. 
History of the Scientific American. 


Many other articles of great interest, by the best scientific writers of the day, will 
also be published, among the most important of which will be the prize essay, entitled 


“THE PROGRESS OF INVENTION DURING THE PAST FIFTY YEARS,” 


FOR WHICH A PRIZE OF $250 HAS BEEN OFFERED. 


Probably never before has so much valuable information of historical interest and 
importance been published in so condensed and popular a manner. It will form 
a valuable addition to any library, and should be in the hands of all 
who desire to keep abreast of the times. The anniversary issue 
will be inclosed for preservation in a handsome cover, 
specially designed for, and appropriate 
to, the occasion. 


- 64 PACES, PROFUSELY ILLUSTRATED. COVER IN COLORS. 
ADVANCE ORDERS NOW RECEIVED. PRICE 10 CENTS. 


Order through your News Dealer or address 


MUNN & Co., 
Publishers of the Scientific American, 361 BROADWAY, NEW YORK. 
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permanent alignment, direct inking, beautiful 

work, strength, simplicity, and durability are 

Yost Writing Machine Co. 

61 Chambers St., 50 Holborn Viaduct, 

MENT, describing, with full illustrations, the most 

recent, simple, or home made and commercial apparatus 

table lamp making its own acetylene. Contained in 

SCIENTIFIC. AMERICAN SUPPLEMENT, No. 1057. 


shown in perfection in the No. 4 Model, 
NEW YORK CITY. LONDON, ENG. 
for generating acetylene on the large and small scale. 
Price 10 cents. Tobe had at office. 


for Ladies’ use. Broad and comfortable, and guaran- 
teed to hold its shape. Most sensible and serviceable 
Saddle in the market. Twenty years’ experience in 
working leather enables us to make good this claim. 

ALL STYLES_GENTLEMEN’S SADDLES 
also. Ask for the (NOW If your dealer will not sup- 
ply we will Son prepaid, on receipt of price: 

adi $4.00; Gentlemen’s, $3.50. Furnished with 
clip for Ps or L seat post. 


THE DUGUID SADDLERY CO., Syracuse, N.Y. 


Al a Price 


Bicycles, Watches Guna, Buggies Harness, 
Sewing ¥ fachines Organs. Pianos Sufes,Tools 
Scales of all varieties and 1000 other articles 
Lists free. Cutcaco Scare Co . Chicago LI. 


JESSOF P’ S93 eet, THE VERY 


BEST 
W™ JESSOP & Sons L 


TC. 
| JOHN: ST. a YORK 
NEWAYCO AUTOMATIC CIRCUIT BREAKERS 


Guaranteed to epernse perfectly ¢ or no pay. Made for alternating or direct current. 
° e oltage. Catalogue Free . 
U. Ss. A. 


AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN, 


MACHINE 
which has been proved by two years’ use to be 
ACETYLENE APPARATUS.—ACETY- 
va | The gas as made for and used by the microscopist and 


The distinctive features of the Yost Machine 
the beston the market. {2 Catalogue free. 
lene number of the SCIENTIFIC AMERICAN SUPPLE- 
student; its use in the magic lantern. The new French 
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THE W. P. DAVIS MACHINE CO. 


BUILDERS OF FINE 


ENGINE LATHES, From 12 to 50 inch swing. 


From 10inch Sensitive to 36 


UPRIGHT DRILLS, incr wicn's. Gand PF 


Also KEYSEATING AND CUTTING-OFF MACHINES. 
ROCHESTER, N. Y., U. Ss. A. 
Send for Circulars and Photographe, 


cE LTE 


olumbia 
rice Fits 
olumbia 
uality 


$100 — uncertain bicycles 
bring various prices. 


Pope Mfg. Co., Hartford, Conn. 
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The ; $5 22 
POCKET KODAK 


EASTMAN KODAK CO., 
Sample photo and booklet ROCHESTER. N.Y 


Jor two 2-cent stamps. 


BORO 00000000000 
The Name “HUNTER”... °°} 


never was put on anything that wasn’t first-class. 
That name bas stood for simple, plain, unvar- 
nished integrity, and hence it.is put on the... 


» HUNTER CYCLES 


Cc Send for Catalogue. 
Y. 7 


SHENTER ARMS CO.., Fatton, N. 
WSC SIHTUTIVVECeS 
If you own 
a good 
HORSE 
AND a 
CARRIAGE fy 
you will be 


interested 
in our 


BELL ODOMETER 


It will tell you honestly how many miles you drive, 
and announce each mile by stroke of abell. Keepsa 
record for 1600 miles and then repeats. Speed horses 
may be timed very accurately. Fully warranted. Price, 
by mail, $5.00. In ordering send height of rear wheel. 


=” Write for Descriptive Circular. 
Davis, Stebbens & Co., 33 Sudbury St., Boston, Mass. 
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QUEEN’S NEW 
AUTOMATIC LAMP. 


Its Six Points of Superiority: 
1. It keeps in focus constantly. 
2. Regulates and runs silently. 
3. No a tientlon required to help 
it regulate. 4. The full crater 
is projected. 
carbon is non-luminous. 
adjustments areall outside. 

Send for circular to 
Queen & Co., Inc., Philadelphia 


ELECTRO - CHEMISTRY, RECENT AD- 
vances in.—By J. W. Richards, A. G., Ph.D. A very ex- 
haustive and interesting paper on the progress that has 
recently been made in the apparatus for:nd methods of 
prosecuting work in the domain of electro-chemistry. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1014 and 1015. Price 10 cents each. ‘Ilo be 
had at Sra office and from all newsdealers. 


She Avdge Bicncle. 


ASTRICTLY me "RADE WHEEL. 
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PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


